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ABSTRACT 


The  purpose  of  the  present  study  was  to  investigate  the 
effects  of  a  low-energy  diet,  an  exercise  program,  and  a 
combined  program  of  the  same  diet  and  exercise  on  changes  in 
body  composition  of  sedentary  women  and  to  compare  the 
effects  of  the  three  protocols  to  a  control  group. 

The  subjects  were  randomly  placed  into  one  of  four 
groups:  a  control  group  (C),  a  low-energy  diet  group  (D),  an 
exercise  group  of  three  sessions  per  week  (E),  and  a 
combination  group  with  the  same  diet  and  exercise  program 
(DE).  The  study  was  ten  weeks  in  duration.  Body  weight, 
skinfolds,  girths,  and  hydrostatic  weight  were  estimated  on 
each  subject  before  and  after  the  ten  weeks. 

The  following  hypothesis  was  tested  for  significance  at 
the  0.05  level  of  probability: 

There  is  no  difference  in  the  effects  of  the 
experimental  conditions  on  the  body  compos i t i on  of 
sedentary  women. 

Results  of  the  ten  week  study  indicated  that  body 
weight  measures  did  not  reflect  changes  in  body  composition. 
Furthermore,  skinfold  measurements  used  alone  were  not  an 
accurate  assessment  of  changes  in  body  fat.  Percent  body  fat 
was  significantly  decreased  by  the  regimen  followed  by  the 
diet  and  diet  and  exercise  groups  when  compared  to  the 
control  group.  There  were  no  significant  differences  found 
in  fat-free  weight.  Results  also  showed  that  the  control 
group  increased  slightly  on  most  of  the  mean  skinfold  values 
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( p> 0 . 05 ) .  The  diet  group  showed  a  significant  decrease  in 
the  tricep,  subscapula,  and  umbilical  skinfolds  and  a 
nonsignificant  reduction  in  mean  suprailiac,  pubis,  and 
front  thigh  measurements.  Significance  was  found  in  the  DE 
group  on  the  pre  and  post  values  for  front  thigh  and  rear 
thigh  skinfold  thicknesses.  The  only  decreases  in  mean 
skinfold  thickness  in  the  DE  group  was  in  the  lower  limb 
measurements,  with  the  front  thigh  and  rear  thigh  skinfolds 
significantly  different  from  the  other  groups.  The  E  group 
only  showed  a  reduction  in  the  front  thigh  skinfold 
( p < 0 . 0 5 ) .  The  D  group  showed  a  significant  decrease  in  three 
of  the  five  upper  body  measurements.  Tricep,  suprailiac,  and 
umbilical  mean  post  skinfolds  were  found  to  be  significantly 
different  in  the  D  group  compared  to  the  other  three  groups. 

Waist  circumference  was  significantly  different  between 
the  C  group  and  the  D  group;  the  C  group  showed  an  increase 
in  mean  value  and  the  D  group  a  decrease  in  mean  value.  All 
the  groups  reduced  in  mean  hip  circumference  with 
significance  found  between  the  C  group  and  the  D  group,  the 
D  group  and  the  E  group,  and  the  C  group  and  the  DE  group. 
Significance  was  found  between  the  C  group  and  the  D  group, 
and  the  C  group  and  the  E  group  in  thigh  ci rcumference .  A 
difference  was  found  between  the  C  group  and  the  D  group, 
and  the  D  group  and  the  E  group  in  the  calf  circumference 
measure.  The  D  group  decreased  on  all  the  mean  circumference 
measurements  with  significance  found  on  mean  waist,  hip, 
thigh,  and  calf  measures.  A  significant  increase  on  thigh 
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circumference  occurred  in  the  E  group.  The  DE  group  showed  a 
significant  reduction  on  the  calf  ci rcumference . 
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I.  INTRODUCTION 


"0,  that  this  too  too  solid  flesh  would  melt, 
Thaw  and  resolve  itself  into  a  dew!"1 


In  a  society  where  more  individuals  are  becoming 
increasingly  conscious  of  weight  control,  fitness  and 
health,  an  effective  method  for  decreasing  body  fat  is  much 
in  demand.  People  have  been  exposed  to  supposedly  effortless 
ways  to  lose  weight  and  shed  pounds  by  fad  diets  and 
quackery,  all  completely  guaranteed  to  change  one's 
shape  (94).  Unfortunately,  there  is  no  magic  metabolic 
formula  that  results  in  completely  exer t ion- free  weight 
loss  ( 57 ) . 

The  nonreality  of  a  'miracle'  cure  is  evident  from  the 
prevalence  of  obesity  in  North  America.  One  in  every  4  women 
and  1  in  every  5  men  are  sufficiently  overfat  to  be 
predisposed  to  health  problems  (18,46).  Body  fat  tends  to 
increase  with  age.  Approximately  50%  of  the  North  American 
populace  is  obese  by  middle  age  (18,63).  However,  it  seems 
the  main  problem  has  been  overlooked.  Weight  control  is  not 
the  important  issue  but  rather  body  composition  changes  and 
the  proportion  of  total  body  fat  (stored  energy)  and  non-fat 


1  Shakespeare ,  W.  Hamlet,  Prince  of  Denmark.  In  The  Riverside 
Shakespeare.  Vol  VI.  Tragedies.  Ed.  by  R.G.  White.  Boston: 
Houghton,  Mifflin,  p.  523,  1883. 

Cited  in  Stuart,  R.  and  Davis,  B.,  1975  (89). 
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components  (fat-free  weight)  (18,48,94). 

A  state  of  energy  equilibrium  exists  when  energy  input 
equals  energy  expenditure.  There  are  three  ways  to  create  a 
negative  energy  balance  which  will  induce  physiological 
changes  in  body  composition  (53,108): 

1)  reduce  energy  intake  by  caloric  restriction 

2)  increase  energy  expenditure  through  physical  activity 

3)  combine  energy  intake  restriction  with  increased 
act i vi ty  level . 

The  change  in  energy  stores  (body  fat)  is  equivalent  to  the 
energy  input  minus  the  energy  output  (33,34,89).  Thirty-five 
hundred  kcal  of  energy  is  needed  to  expend  one  pound  of 
fat  (58).  Thus,  a  relatively  large  negative  energy  balance 
must  be  achieved  over  an  extended  period  of  time  for  changes 
in  body  composition  to  take  place  (18,28).  It  is  important 
to  prescribe  appropriate  reduction  protocols  which  decrease 
total  body  fat  without  loss  of  the  non-fat  components.  The 
physiological  changes  caused  by  specific  diet  and/or 
exercise  programs  must  be  included  to  meet  this  goal. 

A.  THE  PROBLEM: 

Physiological  changes  in  body  composition  which  result 
from  exercise  and  diet  regimens  point  to  the  possibility  of 
using  these  two  measures  as  preventative  techniques  and 
theraputic  agents  in  the  fight  against  adiposity  in  our 
society.  To  accomplish  this  goal,  recognition  of  the 
appropriate  energy  restrictions  and  expenditures  required  to 
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produce  body  composition  changes  in  specific  populations  is 
necessary.  Few  researchers  have  assessed  the  effects  of  a 
balanced  low-energy  diet  on  the  body  compost  ion  of  sedentary 
women.  Many  studies  have  examined  the  effects  of  physical 
training  on  the  body  composition  of 

women  (25,37,61,67,68,74,94,97),  but  few  attempts  have  been 
made  to  compare  dietary  restriction  and  exercise  as  a  means 
for  reduction  in  body  fat  (108).  The  effect  of  energy 
restriction  and  increased  physical  activity  on  the  body 
composition  of  inactive  women  has  not  been 
wel 1  - i nvest igated .  Therefore,  the  purpose  of  the  present 
study  was  to  examine  the  effects  of  a  balanced 
low-energy  diet,  an  exercise  program,  and  a  combined  program 
of  the  same  diet  and  exercise  on  changes  in  body  composition 
of  sedentary  women  and  to  compare  these  to  a  control  group. 

B.  LIMITATIONS: 

1)  Temperature  and  humidity  were  not  controlled  in  testing 
and/or  the  exercise  areas. 

2)  The  ten  week  time  period  included  midterm  exams  and  a 
mid-term  break  from  classes  (reading  week)  for  those 
subjects  who  were  students  at  the  University  of  Alberta. 

3)  Initial  fitness  levels  were  not  assessed. 

4)  The  sample  of  subjects  were  volunteer. 

5)  The  subjects  were  not  in  pos t -absorpt i ve  state  nor  were 
they  required  to  empty  their  bladders  before  body  weight 
measures  were  taken. 
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6)  One-way  analysis  of  covariance  was  used  to  analyse  the 
resu 1 ts . 

C.  DELIMITATIONS: 

1)  Forty-seven  female  subjects  from  the  university 
community,  excluding  the  Faculties  of  Education,  and 
Physical  Education  and  Recreation,  who  ranged  in  age 
from  seventeen  to  thirty-five  years  participated  in  a  10 
week  study. 

2)  One  type  of  caloric  restriction,  the  Diabetic  Exchange 
Diet  and  one  type  of  exercise  program  were  examined. 

D.  NULL  HYPOTHESIS: 

The  following  hypothesis  was  tested  for  significance  at 

the  0.05  level  of  probability: 

If  group  1  represents  a  control  group  with  no 
restrictions,  group  2  represents  a  diet  group  with  a 
balanced  low-energy  restriction,  group  3  represents 
an  activity  group  with  a  moderate  exercise  program 
and  group  4  represents  a  combined  program  of  a 
balanced  low-energy  restricton  and  a  moderate 
exercise  program,  then: 

There  is  no  difference  in  the  effects  of  the 
experimental  conditions  on  the  body  composition 
of  sedentary  women. 
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E.  DEFINITION  OF  TERMS: 

Sedentary: 

a  lifestyle  involving  no  additional  physical  activity 
other  than  activity  required  in  daily  living. 

Body  compos i t i on : 

proportions  of  skeletal  tissue,  musculature  and  fat  of 
the  human  body  (54). 

Fat-free  weight : 

includes  all  the  body  tissues  less  the  total  body 
fat  (3,8,33). 

Percent  body  fat: 

an  estimate  of  the  amount  of  fat  present  in  the  body 
indicated  as  a  percentage  of  total  body  weight  (105) 
Low-energy  dietary  regimen: 

an  energy  restricton  (minimal  level  1,000  kcal)  which 
has  500  kcal  less  than  the  usual  energy  intake  level  with  no 
more  than  30%  fat  (89),  no  less  than  14%  protein  and 
approximately  50%  carbohydrate  (49,63)  for  a  ten  week  time 
period . 

Exercise  program: 

refers  to  a  period  of  supervised  physical  activity 
three  times  per  week  for  ten  weeks. 

Preprogram: 

refers  to  the  seven  days  prior  to  the  start  of  the 
10  week  treatment. 

Postprogram: 

the  period  immediately  following  the  10  week  program, 
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not  exceeding  four  days. 

ANCV : 

analysis  of  covariance. 

Ki localor ie  (kcal ) : 

the  amount  of  heat  necessary  to  raise  the  temperature 
of  1  kilogram  (kg)  of  water  by  1°C  (53). 


II.  REVIEW  OF  LITERATURE 


Energy  equilibrium  becomes  a  state  of  negative  energy 
balance  in  the  body  when  energy  output  exceeds  energy  input, 
when  energy  input  is  less  than  energy  output  or,  when  a 
combination  of  energy  restriction  and  increased  energy 
output  occurs.  The  various  aspects  of  body  composition 
alterations  which  result  from  this  state  of  negative  energy 
balance  will  be  reviewed  under  the  following  headings:  the 
effect  of  energy  restriction  on  body  composition;  the  effect 
of  exercise  on  body  composition;  and  the  effect  of  diet  and 
exercise  on  body  composition. 

A.  THE  EFFECT  OF  ENERGY  RESTRICTION  ON  BODY  COMPOSITION: 

Much  of  the  research  in  the  area  of  diet  pertains  to 
obese  individuals  and  the  reduction  of  body  weight.  Studies 
relating  to  the  changes  in  body  composition  of  sedentary 
women  are  needed.  This  review  will  be  subsequently  concerned 
with  reports  of  relatively  sedentary  young  women. 

A  restriction  of  food  intake  may  cause  a  negative 
energy  balance  in  the  body  when  energy  input  is  less  than 
energy  output,  and  this  change  may  affect  body  composition. 
Energy  intake  is  directly  related  to  the  amount  of  food 
consumed  (6  During  the  preliminary  stages  of  energy 
restriction,  depletion  of  the  body's  carbohydrate  stores  and 
enhanced  fat  catabolism  leads  to  a  substantial  loss  in  body 
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water  (41,53).  Approximately  one  hundred  grams  of  oxidized 
fat  produces  one  hundred  and  twelve  grams  of  water  (8).  Some 
women  will  retain  fluid  during  their  menstrual  cycle 
regardless  of  dietary  restriction  (22,89,104).  Several 
reports  have  shown  that  fat-free  tissue  in  the  form  of 
protein  is  also  reduced  with  energy 
restriction  (12,29,41,42,69,78,108).  After  a  week  of 
restriction,  protein  catabolism  appears  minimal  providing 
daily  protein  intake  is  at  least  0.5  to  1  gm/kg  of  body 
weight  (8).  Brozek,  in  1961  investigated  the  effects  of  a 
500  kcal  deficit  from  usual  food  intake  levels.  The  results 
showed  that  over  a  period  of  40-45  days,  weight  reduction 
consisted  of  73-83%  fat,  4-7%  protein  and  10-23%  body  fluid, 
determined  by  adipose  tissue  biopsy  analysis.  However,  the 
composition  of  lost  body  tissue  will  vary  with 
ci rcums tance  (12). 

Severe  diets  of  less  than  800  kcal/day  cause  little 
extra  fat  to  be  catabolized.  Under  these  circumstances,  an 
adaptation  occurs  which  conserves  energy;  the  type  of 
mechanism  which  causes  the  adaptation  is  unknown  (8,15). 
Restrictions  of  this  kind  may  lead  to  loss  of  essential 
nutrients  and  malnutrition  if  followed  for  any  length  of 
time  (18). 

Several  researchers  indicate  different  methods  of 
decreasing  energy  intake.  The  most  prevalent  diets  include: 
fad  diets,  low  carbohydrate  diets,  and  balanced  low-energy 
diets  (8,18).  Fad  diets  are  the  most  popular  because  they 
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advertise  an  easy  and  fast  way  to  shed  pounds.  The  type  of 
food  may  be  bizarre  and  deficient  in  proper  nutrition  which 
may  lead  to  health  problems  (89). 

A  diet  low  in  carbohydrates  will  result  in  a  relatively 
large  loss  in  body  weight.  This  is  mainly  due  to  loss  of 
body  water  (89).  For  some  individuals,  the  reduction  of 
carbohydrate  may  lead  to  Ketosis,  fatigue,  and  fluid  and 
electrolyte  imbalance  (53,89).  A  minimum  of  one  hundred 
grams  of  carbohydrate  ingested  daily  is  strongly 
recommended  (89).  On  the  other  hand,  when  carbohydrate 
consumption  is  decreased,  fat  intake  may  be  voluntarily 
reduced  because  some  people  do  not  eat  fat  without 
carbohydrate .  This  may  facilitate  energy  restriction  (8). 

Balanced,  low-energy  diets  contain  essential 
nutrients  (9,89):  no  more  than  30%  fat  (89),  no  less  than 
14%  protein,  and  the  remainder  approximately 
50%  carbohydrate  (49,63).  The  minimal  energy  level  allowable 
for  a  well-balanced  diet  is  1,000  Kcal  a  day  (89).  Energy 
restrictions  of  1,000  Kcal  and  1,200  Kcal  per  day  are 
recommended  most  often  for  adult  women  (49).  Daily  energy 
deficits  of  500-1,000  Kcal  from  the  usual  intake  level 
result  in  fat  reduction  of  one  to  two 
pounds/weeK  (22,25,53,63).  Research  has  shown  that 
restrictions  of  this  type  are  more  likely  to  be  successful 
over  an  extended  period  of  time  (15,18,89). 

To  determine  an  energy  baseline  of  food  intake  so  that 
a  Kcal  deficit  may  be  imposed,  a  complete  record  of  daily 
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ingestion  of  food  and  fluids  is  necessary.  A  diary  of  seven 
consecutive  days  is  considered  one  of  the  best  ways  to 
assess  dietary  intake  levels.  The  total  energy  intake  for 
each  of  the  seven  days  is  added  up  and  an  average  energy 
intake  level  established  (53).  A  dietary  regimen  of  the 
appropriate  energy  level  which  is  the  mean  energy  intake 
less  500  kcal ,  is  individualized  to  ensure  a  loss  of 
approximately  one  pound/week  (22,25,87). 

Sloan  and  coworkers  female  subjects7  kept  food 
behaviour  records  as  well  as  food  intake  diaries.  These 
records  were  used  to  make  the  individual  more  aware  of 
eating  behaviours  and  food  habits.  An  exchange  system  was 
ut i 1 i zed  to  control  the  energy  level  of  the  diet  so  that 
weight  reducton  would  occur.  The  result  of  the  twelve  week 
program  was  weight  loss  ranging  from  3.5  to  14.75  pounds 
with  a  mean  of  8.5  pounds  for  the  entire  program  or  2/3  of  a 
pound  lost /week  (87). 

Zuti  and  Golding  in  1976,  instucted  each  of  their 
female  subjects  to  record  total  calories  consumed  for  a 
24  day  period.  The  diet  group  decreased  their  usual  calorie 
intake  level  by  500  kcal.  Physical  activity  was  maintained 
at  a  constant  level.  Body  weight,  skinfolds  measured  with 
the  Harpenden  caliper,  ci rcumference  measurements  and 
hydrostatic  weight  were  taken  before  and  after  the  16  week 
treatment  period.  The  mean  weight  loss  was  11.7  pounds. 
Total  body  fat,  as  well  as  skinfold  and  girth  measurements 
were  reduced.  Lean  tissue  was  decreased  even  though  average 
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protein  intake  was  71.3  grams/day  which  is  more  than 
adequate.  The  lean  tissue  loss  could  be  attributable  to 
insufficient  replacement  of  protein  caused  by  the  diet.  The 
reason  for  the  reduction  in  lean  tissue  is  not 
understood  (108). 

In  summary,  energy  restriction  enhances  catabolism  of 
body  tissues  to  compensate  for  depleted  metabolic 
requi rements .  Theoretically,  a  daily  energy  deficit  of 
500  kcal  from  the  usual  dietary  intake  level  may  result  in  a 
reduction  of  approximately  one  pound  of  fat/week.  Body  fat 
is  oxidized  to  supply  a  major  source  of  energy.  Carbohydrate 
and  protein  stores  are  utilized  in  the  preliminary  stages  of 
energy  restriction,  and  thus  body  water  loss  is  substantial 
during  the  first  week  of  dieting.  As  energy  restricton 
continues,  body  water  loss  is  minimal.  Balanced  low-energy 
diets  are  more  likely  to  be  successful  over  time  with  no 
potential  danger  to  the  individual7 s  health.  This  is 
recommended  most  often  in  the  literature  (22,25,87,108). 

B.  THE  EFFECT  OF  EXERCISE  ON  BODY  COMPOSITION: 

Energy  expenditure  is  the  summation  of  basal  metabolic 
rate,  heat  loss  due  to  the  thermal  effect  of  food  (specific 
dynamic  action),  and  physical  activity  (9,33,34,61).  Basal 
metabolic  requirements  account  for  a  large  amount  of  total 
energy  needs  in  sedentary  individuals  (61).  Exercising  after 
food  intake  can  expend  excess  energy  intake  in  the  form  of 
heat  by  almost  doubling  the  thermic  effect  of  a 
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meal  (8,9,22).  Exercise  creates  an  increase  in  expended 
energy  and  consequently  a  resultant  alteration  of  body 
compos i t ion  ( 34 ) . 

Moody  et  a  1 . ,  in  1969,  reported  the  effectiveness  of  a 
relatively  low  energy  expenditure  program  on  weight  and 
adiposity  reduction  of  young  overweight  women.  The  treatment 
was  a  walk-jog  protocol,  6  days  a  week  for  8  weeks.  Skinfold 
technique  assessed  fat  loss.  Mean  body  weight  and  skinfold 
thickness  decreased  significantly.  Total  body  fat  was 
reduced  while  lean  body  mass  increased.  Since  the  equated 
loss  of  body  fat  from  the  skinfold  determination  was  not  the 
same  as  that  expected  from  calculated  energy  expenditure, 
the  authors  concluded  that  the  skinfold  method  alone  was  an 
inaccurate  means  of  measuring  body  fat  reduction  (67). 

In  theory,  the  energy  required  to  metabolize  one  pound 
of  body  fat  is  3,500  kcal .  Some  studies  have  found  that  the 
energy  equivalent  of  the  quantity  of  the  exercise  actually 


executed 

did 

not 

quite  sum 

to 

the  amount  of  activity 

required 

for 

the 

repor  ted 

fat 

loss  (5,33,34) .  One 

explanation  offered  was  that  a  reduction  in  energy  intake 
may  occur  with  exercise  and  energy  imbalance  may  result  to 
the  extent  needed  to  elucidate  the  fat  loss  (5).  Research 
has  also  shown  that  light  to  moderate  exercise  of 
approximately  one  hour/day  may  suppress  the  appetite 
(26,47,53,63)  . 

A  recommended  exercise  protocol  should  (94): 


1 )  decrease  body  fat 
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2)  not  seriously  alter  lifestyle 

3)  be  maintained  all  through  life 

4)  be  sel f -sat i sfyi ng  to  the  participant 

The  type  or  duration  of  exercise  required  to  deplete 
energy  stores  is  not  precisely  Known  (7).  Generally,  an 
exercise  protocol  of  3  sessions/week  of  approximately  45 
minutes  duration  with  a  similar  intensity  to  jogging  causes 
a  mean  loss  of  0.5  Kg/month  body  weight  on  an  ad  libitum 
diet  (7).  From  a  theraputic  viewpoint,  the  utilization  of 
exercise  as  treatment  for  obesity  may  not  be  successful. 
This  is  because  small  amounts  of  weight  loss/unit  time  of 
relatively  difficult  work  may  result,  even  when  engaging 
large  muscle  groups  (7,22,58).  The  exercise  may  also  cause 
an  increase  in  lean  body  weight  because  of  muscular 
hypertrophy  (5).  Regularly  performed  submaximal  exercise 
from  3  to  6  times /week  may  alter  body  composition  by  a  rise 
in  fat-free  weight  with  an  associated  decrease  in  percent 
body  fat  (61).  However,  exercise  periods  of  6  to  10  weeks 
duration  have  shown  no  changes  in  body  weight  (61). 

Wallace,  in  1975,  reviewed  the  effect  of  cardiovascu 1 ar 
training  on  body  fat  in  college  women.  The  daily  exercise 
bout  consisted  of  5-7  minutes  of  warm-up,  10-20  minutes  of 
aerobic  exercise  (walk-run),  and  10-15  minutes  warm-down. 
The  intensity  was  80%  of  maximum  heart  rate.  Weight,  girth 
and  skinfold  measures  were  taken.  Percent  body  fat  was 
assessed  by  the  Yuhasz  skinfold  procedure  using  the 
Harpenden  caliper  (107).  Results  showed  a  significant 
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decrease  in  percent  body  fat  after  4  months  of  the 
treatment.  Body  weight  decreased  slightly  and  girth 
measurements  did  not  change.  Wallace  concluded  that  body 
weight  is  not  a  good  indicator  of  changes  occurring  in  body 
composition  as  a  result  of  a  training  program.  Because  there 
is  a  gain  in  lean  body  mass,  and  because  muscle  weighs  more 
than  fat  tissue,  the  actual  loss  in  body  fat  is  masked  by 
muscle  tissue  gain.  Thus,  weight  reduction  programs  should 
be  guided  by  changes  in  percent  body  fat  not  body  weight.  It 
was  also  concluded  that  the  individuals  with  the  highest 
adiposity  showed  the  greatest  decrease  of  fat  with  the  least 
amount  of  training  (94). 

Girandola  (37)  compared  the  effects  of  high  and  low 
intensity  work  bouts  on  the  body  composition  of  college 
women.  The  bicycle  ergometer  was  used  for  training 
3  times /week  for  10  weeks.  Body  composition  was  assessed  by 
hydrostatic  weighing.  Results  indicated  that  the  high 
intensity  group  had  a  slight  increase  in  body  weight, 
percent  body  fat  and  lean  body  mass.  The  low  intensity  group 
had  a  significant  reduction  of  1.1%  body  fat,  a  slight 
increase  in  lean  body  mass,  and  a  small  decrease  in  body 
weight.  The  nonsignificant  changes  in  body  weight  supports 
the  contention  that  physical  activity  does  not  singly 
decrease  body  weight.  It  was  concluded  that  regular  exercise 
of  low  intensity  and  long  duration  oxidized  more  fat. 
Several  other  authors  are  in  agreement  with  this 
finding  (7,31,74,94).  In  addition,  this  type  of  exercise 
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program  may  inhibit  and  reduce  triglyceride  blood 
concentrations  (25). 

There  are  several  important  factors  which  must  be 
included  in  an  exercise  program.  Exercises  which  stretch 
muscles  and  cause  improvement  of  major  muscle  group  tonus 
are  some  of  the  necessary  components  of  training.  In 
addition,  cardi ovascu 1 ar  exercises  which  enable  large  muscle 
groups  to  work  for  an  extended  period  of  time,  and  a  cooling 
down  phase  which  diminishes  task  intensity  before  exercise 
is  ceased,  are  also  important  (2,25,80,91,105,106,107). 
Hockey,  in  his  book  on  physical  fitness,  breaks  down  these 
components  to  include:  cardiovascular  endurance,  muscular 
endurance,  muscular  strength,  and  flexibility  (44).  Several 
authors  divide  these  sections  into  three  segments:  a 
5-10  minute  warm-up,  a  sustained  20-30  minute  exercise 
series,  and  a  5-10  minute  warm-down  (25,44,56,89,97).  Cooper 
believes  that  'calisthenics'  in  combination  with  a  good 
aerobic  routine  can  provide  fitness  and  body  fat 
reduct  ion  (20,21). 

A  twelve  week  fitness  program,  of  three-one  hour 
sessions/week  was  designed  to  improve  cardiovascular 
efficiency,  muscular  endurance,  muscular  strength,  and 
flexibility  in  young  women.  Body  density  and  percent  body 
fat  were  estimated  from  skinfold  measurements  after  the 
twelve  week  treatment.  The  women  decreased  mean  body  fat 
by  0.72%  but  showed  no  reduction  in  body  weight  (97). 

In  1978,  Noland  and  Kearney  compared  10  weeks  of  a 
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localized  exercise  program  to  10  weeks  of  a  generalized 
exercise  program  by  assessing  pre  and  post  values  of 
skinfolds,  girths,  and  percent  body  fat  estimated  by 
hydrostatic  weighing.  The  56  subjects  were  college  women, 
mean  age  19.2111.02  years  and  mean  weight  of  59. 9116. 58  kg. 
The  group  on  localized  activity  performed  exercise  aimed  at 
the  abdominal,  hip  and  thigh  muscle  groups.  The  generalized 
group  utilized  whole  body  movement  or  aerobic  exercise.  The 
30  minute  bouts  occurred  3  times/week.  Both  groups  performed 
a  5  minute  warm-up  with  the  remaining  25  minutes  devoted  to 
either  localized  or  general  activity.  The  results  showed  a 
significant  reduction  in  both  the  suprailiac  skinfold  and 
girth  at  the  iliac  crest  with  a  slight  increase  in  the 
umbilicus  skinfold  measurement  of  both  groups.  There  was 
also  a  decrease  in  body  fat  and  an  increase  in  lean  body 
weight  for  both  groups.  It  was  concluded  that  no  difference 
occurred  between  localized  ca 1 i stheni c- type  exercise  and 
general  aerobic  exercise.  Both  types  of  regimens  when 
performed  at  a  moderate  intensity  are  effective  in  changing 
anthropometric  characteristics  of  young  women  (74). 

In  the  review  of  the  literature  presented  it  seems  that 
activity  of  low  intensity  and  long  duration  varying  from 
3  to  6  times/week  has  been  shown  to  produce  alterations  in 
body  composition  which  result  in  a  reduction  of  percent  body 
fat  with  a  concomitant  rise  in  fat-free  weight.  Short-term 
exercise  treatments  (6  to  10  weeks)  frequently  result  in  no 
change  in  body  weight  because  of  body  composition  changes. 


‘:lco  ybod 


17 


From  a  theraputic  point  of  view,  use  of  exercise  as 
treatment  for  obesity  may  not  be  successful  because  of  the 
small  amounts  of  weight  loss/unit  time  of  relatively 
difficult  work  loads. 

Exercise  programs  should  contain  a  5-7  minute  warm-up 
phase,  some  type  of  aerobic  work  for  10-20  minutes  and  a 
10-15  minute  cool-down  phase.  Flexibility,  cardiovascul ar 


endurance , 

muscular  strength 

and 

muscu 1 ar 

endurance 

are 

important 

components  of  a 

work 

bout .  I t 

has  not 

been 

establ i shed 

1  which  combination 

of 

frequency , 

dur a t i on 

and 

intensity  of  the  protocol  are  necessary  to  produce  optimal 
changes,  although  low  intensity  and  long  duration  appear  to 
be  the  key. 

C.  THE  EFFECT  OF  DIET  AND  EXERCISE  ON  BODY  COMPOSITION: 

The  reduction  of  body  fat  by  exercise  alone  may  be  a 
difficult  process  for  some  people.  Theoretically,  in  order 
to  lose  one  pound  of  fat,  while  energy  intake  is  held 
constant,  3,500  kcal/week  must  be  expended.  This  may  be 
accomplished  by  a  500  kcal  increase  in  energy  expenditure 
per  day.  Sedentary  individuals  who  are  not  accustomed  to 
this  type  of  extra  workload  may  be  placed  under  an  abnormal 
amount  of  stress.  An  energy  intake  deficit  of  500  kcal/day 
from  energy  equilibrium  may  not  seem  as  severe  as  an  energy 
expenditure  of  that  level  but  lean  body  tissue  may  deplete 
in  addition  to  fat  deposits.  By  combining  these  regimens, 
increased  physical  activity  and  a  moderate  energy 
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restriction,  the  stress  of  both  need  not  be  so  severe  and 
may  be  more  easily  tolerated  (53,69).  Exercise  may 
contribute  to  the  preservation  of  lean  body  mass  by  causing 
more  of  the  fat  stored  as  energy  to  be  available  for  usage, 
especially  when  the  individual  is  on  a  restricted  energy 
level  (55,69,78,79). 

Zuti  and  Golding,  in  1976,  compared  the  effects  of 
diet,  exercise  and  a  combinaton  of  the  two  regimens  on  the 
changes  in  body  composition  of  young  women.  Body  composition 
changes  were  determined  by  skinfold  measures,  girths,  and 
hydrostatic  weighing.  The  women  in  the  diet  group  decreased 
their  energy  intake  level  by  500  kcal/day,  the  exercise 
group  increased  energy  expenditure  by  500  kcal/day,  and  the 
combination  group  reduced  energy  intake  by  250  kcal  and 
added  250  kcal  of  energy  expendi ture/day .  The  exercise 
protocol  involved  a  supervised  program  for  one  hour/day, 
5  days/week  expending  approximately  250  kcal/day.  The 
exercise  only  group  was  prescribed  an  extra  individualized 
walking  program  of  250  kcal  to  bring  the  total  kcal  expended 
to  500.  There  was  no  significant  difference  between  the 
three  groups  for  mean  weight  loss  ( p>0 . 05 ) -  Body  density  in 
all  three  groups  increased  significantly  (p<0.01)  with  a 
concomitant  reduction  in  body  fat.  The  diet  group  showed  a 
slight  decrease  in  lean  tissue  whereas  the  women  in  the 
exercise  groups  had  a  slight  gain.  All  three  groups  showed 
reduced  skinfold  and  girth  measurements  but  there  were  no 

It  was  concluded  that  exercise 
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during  weight  loss  may  cause  a  greater  loss  of  fat  tissue 
while  preserving  lean  body  mass.  A  combination  of  reduced 
energy  intake  and  a  good  fitness  program  were  recommended 
for  a  weight  reduction  protocol. 

Weltman  and  collegues  in  1980,  reported  the  effects  of 
caloric  restricton  and/or  mild  exercise  on  the  body 
composition  of  sedentary  men.  The  restricted  energy  intake 
for  the  diet  group  was  500  kcal/day  less  than  usual 
consumption.  The  mild  exercise  program  consisted  of  a  brisk 
15  minute  walking  program  of  approximately  3.5  mph , 
4  times /week  for  10  weeks.  The  combination  group 
participated  in  both  the  diet  and  mild  exercise  regimens. 
The  control  group  had  no  restrictions  placed  upon  them.  Body 
fat  and  lean  body  mass  were  estimated  by  hydrostatic 
weighing.  The  results  showed  that  all  groups,  with  the 
exception  of  the  control  group,  obtained  a  significant 
reduction  in  percent  body  fat.  The  combination  group  lost  a 
significantly  greater  amount  of  body  fat,  while  the  diet 
group  had  a  greater  reduction  in  body  fat  than  the  exercise 
group.  The  exercise  group  did  not  lose  lean  body  weight.  The 
diet  only  group  lost  significantly  greater  lean  body  mass 
tissue  than  the  combination  group.  The  authors  concluded 
that  the  combination  of  500  kcal  energy  intake  restriction 
and  exercise  seem  optimal  for  a  program  of  body  composition 
a  1 terat ion  ( 96 ) . 

Exercise  and  moderate  energy  restriction,  should  be 
incorporated  into  any  program  of  adiposity  management  in 


' 

{ 


20 


order  to  assist  in  the  reduction  of  body  fat  and  to  act  as  a 
preventative  health  measure  (16,89).  Exercise  preserves  and 
possibly  increases  muscle  tissue.  Because  protein  stores  are 
preserved,  fat  stored  as  energy  may  be  available  for  usage 
especially  when  the  individual  is  also  restricting  energy 
intake . 


III.  METHODOLOGY 


A.  SUBJECT  SELECTION  AND  CRITERIA: 

Sixty  women  volunteered  to  participate  in  a  10  week 
weight  reduction  program.  The  subjects  were  screened  to  meet 
the  following  criteria: 

1)  between  20  and  35%  body  fat  as  estimated  by  hydrostatic 
weighing. 

2)  free  from  any  illness  that  would  affect  ability  to 
reduce  weight. 

3)  sedentary  individual,  involved  in  little  or  no  regular 
physical  activity. 

4)  between  17  and  35  years  of  age. 

The  subjects  were  randomly  placed  into  four  groups  of 
15  each.  Attrition  occurred  during  the  course  of  the  study 
and  thirteen  women  were  deleted  from  the  final  analysis.  A 
total  of  47  healthy  sedentary  women  were  the  subjects  in  the 
final  investigation. 

B.  FOOD  BEHAVIOUR,  DIETARY  AND  ACTIVITY  RECORDS: 

Before  participating  in  the  study,  instructions  were 
given  to  each  subject  on  how  to  fill  out  Food  Behaviour 
(9,30,50,53,60,71,89),  Dietary  (9,18,33,53,60,71,96,108), 
and  Activity  (9,33,71)  record  sheets  for  seven  consecutive 
days  before  the  treatment  began.  Calorie  charts  were  also 
provided,  with  portion  sizes  stated  in  terms  of  standard 
measuring  cups,  spoons  or  ounces  of  food  consumed  (17,18) 
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(See  Appendix  A).  The  importance  of  an  accurate  diary  was 
impressed  upon  the  subjects.  The  written  instructions  for 
the  Food  Behaviour  and  Dietary  record  sheets  are  found  in 
Appendix  B.  Each  woman  recorded  her  usual  daily  intake  of 
food  and  fluids  for  the  seven  days,  calculated  the  mean 
energy  consumpt i on/day  and  her  mood  and  behaviour  while 
eating  (Refer  to  Appendix  C  for  recording  sheet).  All 
calculations  were  checked  for  errors.  The  subjects  also 
recorded  extra-curricular  activity,  such  as  walking  to  or 
from  school,  jogging,  cycling,  swimming,  etc.  and  estimated 
the  duration  and  intensity  of  each  activity  for  the  week 
( See  Append i x  D ) . 

C.  GROUP  DESCRIPTION: 

GROUP  1  -  CONTROL  (C)  N=12 

There  were  no  restrictions  placed  on  energy  intake  or 
energy  expenditure  except  for  the  maintenance  of  usual 
eating  patterns  and  physical  activity  level. 

GROUP  2  -  DIET  (D)  N=12 

The  diet  group  was  placed  on  the  Diabetic  Exchange 
Diet  (17).  The  total  exchanges  allowed  for  each  diet 
resulted  in  a  500  kcal/day  deficit  in  energy  intake  for  each 
subject.  Energy  expenditure  was  maintained  at  little  or  no 
regular  physical  activity. 

GROUP  3  -  EXERCISE  (E)  N= 1 1 

Subjects  participated  in  fitness  classes  which  were 
conducted  three  times  per  week  by  the  experimenter .  All  the 
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exercises  were  timed  and  choreographed  to  taped  music.  Each 
subject's  usual  energy  intake  level  was  maintained  for  the 
1 0  weeks . 

GROUP  4  -  DIET/EXERCISE  (DE)  N=12 

Group  4  combined  the  500  kcal  per  day  energy  intake 
restriction  with  the  same  fitness  classes  three  times/week. 

D.  DIETARY  REGIMEN: 

At  the  beginning  of  the  first  week  of  the  treatment, 
subjects  in  the  D  and  DE  groups  were  given  individualized 
Diabetic  Exchange  diets  (17,35).  The  calculated  decrease  in 
energy  intake  was  based  on  each  subject's  mean  food 
consumption  (19,24,60,71,81,92,93,96).  The  energy 
restriction  of  each  subject  was  approximately  500  kcal  less 
than  her  usual  dietary  intake  (30,49,71,89,108).  This 
resulted  in  the  subjects  being  placed  on  one  of  the 
following  energy  intake  levels:  1,500  kcal,  1,200  kcal,  and 
1 , 000  kca 1 . 

Energy  restricted  diets  of  1,500  kcal,  1,200  kcal  and 
1,000  kcal  each  contained  exchanges  from  the  six  different 
food  lists  thus  providing  a  well-balanced  diet.  Table  1 
presents  the  break  down  of  the  food  exchange  lists  in  terms 
of  grams  (gm)  of  carbohydrate  (CHO) ,  protein  and  fat  and  an 
example  or  equivalent  in  portions  of  food  (17).  The  number 
of  exchanges  allowed  for  each  of  the  three  levels  of  energy 
restriction  are  found  in  Table  2  (17).  The  complete  exchange 
lists  are  shown  in  Appendix  E. 
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TABLE  1 

FOOD  EXCHANGE  LISTS 


AMOUNT  OF 

LIST  NUMBER  FOOD  CHO  PROTEIN  FAT  EXAMPLE  OR 

EXCHANGE  gm  gm  gm  EQUIVALENT 


1 


Milk  6  4  4  1 /2c  ( 4  oz ) 

whole  milk 


2  Group  A  Vegetable  7  2  1/2c  cooked 

carrots 


2  Group  B  Vegetable  4  stalks 

celery 


3  Fruit  10  1/2  med i um 

raw  apple 


4 


Bread  15  2  1  s 1 i ce  of 

bread 


5  Meat  7  5  1  oz,  30  gm 

meat  or 
equivalent 


6 


Fat 


5  1  tsp,  1  pat 

butter  or 
marger i ne 


A 


Calorie-Free  No  Food  Value  clear  tea 

or  coffee 


B 


Calorie-Poor  Little  Food  Value  1  tsp  catsup 


Recording  sheets  were  given  to  each  of  the  subjects  in 
the  D  and  DE  groups  in  order  to  list  the  exchanges  eaten 
each  day  for  the  10  weeks  (See  Appendix  F).  The  dietary 
intake  records  were  reviewed  once  a  week,  to  ensure 
adherence  to  the  diet  plan  and  to  maintain  accuracy  in 
recording . 
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TABLE  2 

THE  NUMBER  OF  FOOD  EXCHANGES  ALLOWED 
FOR  EACH  LEVEL  OF  ENERGY  RESTRICTION 
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ENERGY  RESTRICTION 


FOOD  EXCHANGES 

1 , 000  kcal 

1,200  kcal 

1 , 500  kcal 

List  1  -  Milk 

4 

4 

4 

List  2  -  Vegetable 

Group  A 

1 

2 

2 

List  2  -  Vegetable 

Group  B 

2 

2 

2 

List  3  -  Fruit 

3 

3 

3 

List  4  -  Bread 

4.5 

5 

6 

List  5  -  Meat 

4 

5 

7 

List  6  -  Fat 

2.5 

3 

4.5 

Free  food  -  A 

un 1 imi ted 

un 1 imi ted 

un 1 imi ted 

Calorie-Poor  -  B 

2 

2 

2 

E.  EXERCISE  PROTOCOL: 

During  the  second  week  of  the  treatment,  the  E  and  DE 
groups  began  the  fitness  program.  The  exercise  plan  had  been 
delayed  for  one  week  to  eliminate  differences  between  the 
two  diet  groups  and  to  allow  them  to  become  accustomed  to 
new  eating  habits  and  restricted  energy  intake  levels.  A 
brief  description  of  the  program  is  presented  in  Table  3  - 
Week  1  to  5,  and  Table  4  -  Week  5  to  10 
(2,21,25,44,71,74,80,91,106,107).  Week  four  of  the  10  week 
treatment  was  reading  week  for  those  subjects  who  were 
students  at  the  University  of  Alberta.  A  written  exercise 
program  was  given  to  those  subjects  who  were  not  able  to 
attend  the  fitness  classes  for  that  week  (Refer  to 
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TABLE  3 

FITNESS  PROGRAM  UNDERTAKEN  BY  THE  EXERCISE  GROUPS 


WEEK  1  TO 

5 

TYPE  OF  EXERCISE 

DESCRIPTION 

NUMBER  OF 
REPETITIONS 

TIME  MIN : SEC 

f lexibi 1 i ty 

range  of 
joint  motion 

5-6 

16:45 

muscular  strength 

static 
dynami c 

4-5 

10 

5:09 

C ~V  endurance 

cont i nuous 
act i vi ty  of 
large  muscle 
groups  to 
increase  HR 
and  body  temp. 

5:00 

warm-down 

stretching  and 
re  1 axat ion 

4-5 

1:55 

HR  -  heart  rate,  temp.  -  temperature  .TOTAL  DURATION  =  28:09 

Appendix  G). 

F.  TESTING  PROCEDURES: 

During  the  seven  consecutive  days  prior  to  week  one  of 
the  program,  anthropometr i c  data  was  collected  for  each 
subject.  The  procedure  will  be  described  under  the  following 
headings:  height  and  weight,  subcutaneous  fat  measurements, 

circumference  measurements,  and  hydrostatic  weighing. 
Measurements  were  taken  by  a  trained  investigator. 
Reliability  of  the  investigator  was  measured  on  all  of  the 
procedures.  Each  subject  was  measured  in  a  two-piece  swim 
suit  or  underwear.  Subcutaneous  caliper  and  ci rcumference 
measurements  were  taken  three  consecutive  times  and  the  mean 
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TABLE  4 

FITNESS  PROGRAM  UNDERTAKEN  BY  THE  EXERCISE  GROUPS 

WEEK  5  TO  10 


TYPE  OF  EXERCISE 

DESCRIPTION 

NUMBER  OF 
REPETITIONS 

TIME  MIN : SEC 

flexibility 

range  of 
joint  motion 

5-6 

19:  19 

muscular  strength 

static 
dynami c 

8 

15 

8:02 

C-V  endurance 

conti nuous 
act i vi ty  of 
large  muscle 
groups  to 
increase  HR 
and  body  temp. 

10:31 

warm-down 

stretching  and 
re  1 axat i on 

5-6 

10:00 

HR  -  heart  rate,  temp.  -  temperature  .TOTAL  DURATION  =  47:46 


of  the  three  trials  was  taken  as  the  actual  reading.  The 
three  measures  were  within  ten  mm  (skinfolds)  and  one  cm 
(circumferences)  of  each  other.  The  same  procedure  was 
repeated  to  collect  the  anthropometr i c  data  immediately 
following  the  end  of  the  10  weeks. 

HEIGHT  AND  WEIGHT: 

Height  was  recorded  in  inches  using  a  tape  measure 
which  was  secured  to  the  wall.  Dry  body  weight  was  measured 
on  a  balance  scale  to  the  nearest  10th  of  a  ki logram  (kg) . 
All  subjects  were  weighed  once/week  and  the  weight  charted 
for  the  duration  of  the  ten  week  program.  A  graph  showing 
the  average  weekly  weights  for  each  group  is  found  in 
Appendix  H. 
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SUBCUTANEOUS  FAT  MEASUREMENTS: 

The  Harpenden  caliper  (90)  was  used  to  measure  the 
eight  skinfolds  according  to  the  technique  of  M.S. 
Yuhasz  (107).  Measurements  were  taken  on  the  right  side  of 
the  body  except  for  the  SUBSCAPULA  and  the  UMBILICAL 
skinfolds . 

TRICEP: 

This  measurement  was  taken  at  the  back  of  the  upper 
arm,  at  the  midpoint  between  the  shoulder  and  the  elbow. 
The  arm  was  relaxed  loosely  at  the  side,  while  the  skin 
was  lifted  parallel  to  the  long  axis. 

SUBSCAPULA: 

The  site  was  located  below  the  tip  of  the  scapula. 
The  thumb  was  placed  on  the  tip  of  the  shoulder  blade 
and  rotated  clockwise,  vertically  lifting  the  skinfold 
between  the  thumb  and  forefinger. 

SUPRAI L I  AC : 

The  skinfold  was  located  above  the  crest  of  the 
ilium.  The  thumb  was  placed  on  the  iliac  crest,  with  the 
forefinger  lifting  the  fold  along  a  slight  vertical 
angle,  coinciding  with  the  normal  fold  line. 

UMBILICAL: 

This  site  was  slightly  below  and  adjacent  to  the 
left  side  of  the  navel .  Measurements  were  taken  by 
lifting  the  skinfold  parallel  to  the  long  axis  of  the 

body . 
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PUBIS: 

A  vertical  skinfold  was  lifted  at  the  site  located 
mid-way  between  the  symphysis  pubis  and  umbilicus. 

FRONT  THIGH: 

This  skinfold  was  located  on  the  upper  thigh 
mid-way  beween  the  hip  and  the  patella,  parallel  to  the 
long  axis  of  the  leg.  The  foot  was  elevated  six  inches 
in  order  to  slightly  flex  the  knee  and  relax  the 
quadriceps  muscle. 

REAR  THIGH: 

The  measurement  was  taken  with  the  leg  in  the  same 
position  as  previously  described  for  the  FRONT  THIGH. 
The  skinfold  was  located  mid-way  between  the  knee  and 
the  curve  of  the  buttocks  on  the  back  of  the  upper  leg, 
parallel  to  the  long  axis  of  the  leg. 

CALF  : 

In  order  to  relax  the  calf  muscle,  the  leg  was  bent 
with  the  knee  resting  on  a  stool  which  was  twelve  inches 
high.  The  skinfold  was  lifted  parallel  to  the  long  axis 
of  the  leg  at  the  greatest  ci rcumf erence  of  the  rear 
calf. 

CIRCUMFERENCE  MEASUREMENTS: 

Subjects  stood  with  the  feet  together.  An 
anthropometric  steel  tape  was  used  to  measure  girth  to  the 
nearest  mm  (5,9,12,53,71,74,76,85,95,100,107,108). 

UPPER  ARM: 

The  arm  was  held  laterally  at  a  right  angle  to  the 
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body.  The  tape  measure  was  placed  around  the  prominence 
of  the  flexed  and  contracted  bicep  muscle. 

BUST: 

The  measurement  was  taken  at  the  fullest  part  of 
the  bust . 

WAIST: 

The  tape  measure  was  placed  at  the  narrowest 
ci rcumference  of  the  trunk. 

GLUTEAL: 

Measurements  were  taken  at  the  maximum 
ci rcumference  of  the  hip  at  the  gluteal  prominence. 
THIGH: 

With  toes  flexed  to  contract  the  muscles  of  the 
thigh,  the  tape  was  placed  around  the  circumference  of 
the  thigh  located  just  below  the  curve  of  the  gluteal 
muscle . 

CALF: 

With  toes  flexed  to  contract  the  calf  muscles,  the 
maximum  circumference  of  the  calf  was  measured. 

HYDROSTATIC  WEIGHING: 

INTRODUCTION: 

A  rectangular  densitometry  tank  5  feet  wide,  10 
feet  in  length  and  6  feet  deep  was  used  for  hydrostatic 
weighing.  A  suspended  aluminum  chair  was  attached  to  a 
strain  gauge  which  was  connected  to  a  Ssrgont  Rocordor 
( model  SRG ) .  The  recorder  was  calibrated  prior  to  each 


test . 
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The  subject  entered  the  densitometry  tank  and 
dislodged  air  bubbles  from  the  swim  suit  and  hair.  The 
subject  then  sat  in  the  suspended  metal  chair  immersed 
to  the  neck-shoulder  level  and  an  8.22  kg  weight  belt 
was  draped  across  the  lap.  The  water  temperature  was 
recorded.  Room  temperature  was  not  controlled  but 
remained  between  28° C  and  30° C. 

LUNG  VOLUME  DETERMINATION: 

A  volume  of  room  air  was  added  to  the  spirometer 
Godart  Pulmotest  -  Model  NV )  approximating  the  3  1/2 
litre  mark  on  the  kymograph.  About  half  a  litre  of 
helium  gas  was  put  into  the  system  and  the  helium 
analyser  (Godart  Pulmo  Analyser  -  Model  NV )  allowed  to 
settle.  When  stable,  the  first  helium  concentration 
reading  and  the  temperature  of  the  spirometer  were 
recorded . 

Nose  clips  were  secured  about  the  nose.  The 
mouthpiece  was  placed  into  the  subject's  mouth  ensuring 
a  tight  seal.  The  closed-circuit  helium  dilution 
technique  began  with  the  introduction  of  the  subject 
into  the  system  by  the  turn  of  the  mouth  piece  stopcock 
at  the  end  of  a  normal  expiration.  Carbon  dioxide  was 
removed  from  the  system  by  a  soda  lime  absorbent,  and 
oxygen  was  fed  into  the  circuit  by  the  oxygen  stabilizer 
at  the  rate  oxygen  was  consumed.  Equilibration  of  helium 
throughout  the  system  and  the  lung  occurred  after  a 
suitable  time  span  of  approximately  3-5  minutes.  This 
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registered  on  the  helium  analyser  and  the  second  helium 
concentration  reading  was  recorded.  The  later  reading 
was  lower  than  the  initial  concentration  reading,  in 
proportion  to  the  functional  residual  capacity  (FRC)  of 
the  lungs  (64,65,66,72). 

The  subject  then  inhaled  as  deeply  as  possible, 
followed  immediately  by  a  maximal  expiration.  The 
procedure  was  then  reversed;  maximal  expiration  followed 
immediately  by  a  maximal  inspiration.  The  largest  volume 
was  measured  as  the  vital  capacity  (VC) 
reading  ( 7 1 , 72 , 80A , 1 07 ) .  The  subject  was  then  removed 
from  the  apparatus. 

Expiratory  reserve  volume  (ERV)  was  measured  from 
the  vital  capacity  reading.  Residual  volume  (RV)  was 
calculated  from  the  formula: 

RV  =  FRC  -  ERV 


Detailed  instructions  for  the  complete 
closed-circuit  helium  dilution  technique  and  lung  volume 
formulas  are  presented  in  Appendix  I. 

PROCEDURE: 

Any  remaining  air  bubbles  were  again  removed  from 
the  hair.  The  subject,  wearing  secured  nose  clips,  took 
a  slow  maximal  inspiration  through  the  mouth,  ensuring 
the  intake  was  audible  (107).  The  breath  was  retained 
while  the  subject  slowly  leaned  forward  from  the  waist 
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until  total  submersion  occurred.  The  position  was  held 
until  the  recording  was  taken,  always  within  5  seconds. 
The  subject  was  signalled  to  resurface  by  a  Knock 
against  the  side  of  the  tank.  Two  or  three  trials  were 
taken  to  enable  familiarization  of  the  hydrostatic 
weighing  procedure  to  occur.  Three  subsequent  readings 
were  then  registered  on  the  Sargent  Recorder  (73). 

The  format  for  calculations  of  body  density  and 
fat-free  weight  are  found  in  Appendix  J.  Percent  body 
fat  was  estimated  according  to  the  method  of 
Brozek  et  a  1 . ,  1963  (13). 

G.  PROGRAM  SCHEDULE: 

PREPROGRAM: 

The  preprogram  consisted  of  the  seven  consecutive  days 
prior  to  the  10  week  treatment.  During  this  time  the 
subjects  kept  Food  Behav iour ,  Dietary,  and  Activity  records. 
All  of  the  anthropometr ic  measurements  and  hydrostatic 
weighings  were  taken. 

WEEK  1: 

The  women  in  the  D  and  DE  groups  were  placed  on  their 
appropriate  energy  restriction. 

WEEK  2: 

The  E  and  DE  groups  began  the  fitness  program. 

POST  PROGRAM: 

Immediately  following  the  end  of  the  10  weeks,  the  same 
procedure  for  anthropmetr i c  analysis  and  hydrostatic 
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weighing  was  used  on  all  of  the  subjects. 

WEEKLY  WEIGH-INS: 

During  the  10  weeks,  all  of  the  subjects  were 
weighed- i n  once  per  week  and  the  weights  recorded.  The  post 
program  weight  was  taken  as  the  weight  for  week  10. 

H.  STATISTICAL  ANALYSIS: 

Due  to  the  unequal  pretest  means  of  the  groups,  a 
2X4,  1 -way  analysis  of  covariance  (ANCV  10  -  XDER 

computer  program)  was  utilized  for  statistical  assessment. 
The  covariate  was  the  mean  pre-program  measurements  for  each 
group.  The  variates  or  the  dependent  variables  consisted  of 
the  post  program  mean  measurements  of  dry  body  weight,  eight 
subcutaneous  skinfolds,  six  ci rcumferences ,  fat-free  weight, 
body  density,  and  total  percent  body  fat  of  the  four  groups. 
Post-hoc  determination,  where  appropriate,  incorporated  the 
Scheffe  (39,84)  method  for  determining  significance  between 
the  pre  and  post  means.  Significant  results  were  accepted  at 
the  p<0.05  level,  where  p  is  the  probability  that  no 
difference  occurred  between  the  covariate  and  variate  means. 

I.  EXPERIMENTAL  DESIGN: 

The  experimental  design  for  the  treatment  effects  on 
the  dependent  variables  was  a  2  X  4  design  with  a  pooling  of 
the  variate  means,  which  allowed  for  the  unequal  pretest 
group  means  among  the  four  groups.  A  representat i on  of  the 
design  is  presented  in  Table  5. 
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TABLE  5 

EXPERIMENTAL  DESIGN 

PREPROGRAM  ANALYSIS  10  WEEK  POST  ANALYSIS 


18  COVARIATES 

TREATMENT 

18  VARIATES 

GROUP- 1 
(Control ) 

X 

no 

restr ict ions 

X 

GROUP -2 
(Diet ) 

X 

500  Kcal 
energy  intake 
restr ict ion 

X 

GROUP -3 
( Exercise) 

X 

f i tness 
program 

3  times /week 

X 

GROUP -4 
(Diet  and 
Exercise) 

X 

500  kcal 
energy  intake 
res t r i ct i on 
f i tness 
progr am 

3  times /week 

X 

IV.  RESULTS  AND  DISCUSSION 


Preprogram  data  were  collected  seven  days  prior  to  the 
10  week  treatment  protocol.  The  characteristics  of  the 
forty-seven  women  are  described  in  Table  6.  Significant 
differences  were  found  between  the  preprogram  means  for  body 
weight  at  the  p<0.05  level.  No  difference  was  found  for  age 
and  height.  However,  the  four  groups  were  within  the  ranges 
of  height  and  weight  for  healthy  women  in  this  age  group 
(4,5,67,71,74,85,97,99,104,108). 

A  one-way  analysis  of  covariance  (ANCV)  was  performed 
on  the  variables  to  compensate  for  the  unequal  nature  of  the 
groups.  Weltman  and  coworkers  in  1980  used  an  ANCV  to 
minimize  the  effects  of  unequal  mean  in  the  sample.  The  58 
sedentary  male  subjects  enrolled  in  one  of  four  groups: 
diet,  a  mild  exercise  program,  a  combined  regimen  of  diet 
and  exercise,  and  a  control  group.  The  subjects  in  the  mild 
exercise  only  group  had  a  lower  initial  mean  body  weight 
value  than  the  rest  of  the  groups  (96). 

The  discussion  and  presentation  of  the  results  will  be 
presented  under  the  following  headings:  1)  Body  weight, 
2)  Skinfold  measurements,  3)  Circumference  measurements, 
4)  Fat-free  weight,  Body  density,  Percent  body  fat.  A 
summary  will  follow  each  section. 
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TABLE  6 

SUBJECT  CHARACTERISTICS 

GROUPS 


C 

D 

E 

DE 

HEIGHT 

MEAN 

65.2 

64.  1 

63.9 

64.9 

i nches 

±sd 

2.58 

3.04 

2.08 

2.08 

RANGE 

60.8-69.5 

59.5-69.5 

59.5-66.8 

61 .3-69.5 

WEIGHT 

MEAN 

62.5 

60.9 

58.2 

59.6 

kg 

±sd 

5.66 

4.71 

6.79 

6.87 

RANGE 

49.8-70.8 

54.6-70.0 

48.6-69.9 

47.0-69.9 

AGE 

MEAN 

21 

25 

21 

20 

years 

+ 

3.91 

8.11 

3.96 

1  .49 

RANGE 

18-32 

18-35 

17-32 

18-23 

A.  BODY  WEIGHT: 

Mean  pre  and  post  body  weight  values  are  presented  in 
Table  7.  The  ANCV  table  and  the  Scheffe  contrasts  are  found 
in  Appendix  K-1.  The  ANCV  analysis  revealed  that  the  mean 
body  weight  in  the  D  group  and  the  DE  group  decreased 
significantly  from  the  control  group.  The  D  group  showed  a 
reduction  of  mean  body  weight  from  60.9  Kg  to  58.3  Kg,  a 
difference  of  2.6  Kg  (p<0.05).  The  DE  group  decreased  from 
59.6  Kg  to  59.1  Kg,  a  mean  change  of  . 5  Kg .  The  C  group 
showed  an  increase  in  mean  body  weight  ( p> 0 . 05 ) ,  62.5  Kg  to 
63.3  Kg  which  is  a  gain  of  .8  Kg.  The  E  group  increased  from 
58.2  Kg  to  58.7  Kg  (p>0.05),  a  difference  of  .5  Kg.  The  D 
group  and  the  DE  group  differed  from  the  E  group  (p<0.05) 
and  the  D  group  was  also  significantly  different  from  the  DE 


TABLE  7 

EFFECT  OF  10  WEEK  PROGRAM  ON  BODY  WEIGHT  * 
AND  SKINFOLD  *  MEASUREMENTS 
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GROUPS 


C  D  E  DE 


PRE 

POST 

PRE 

POST 

PRE 

POST 

PRE 

POST 

BODY  WEIGHT 

62.5 

63.3 

60.9 

58.3 

58.2 

58.7 

59.6 

59.  1 

kg 

+ 

5.66 

6.41 

4.71 

4.81 

6.79 

6.  14 

6.87 

6.52 

TRICEP 

21  .4 

23.4 

20.8 

19.8 

17.8 

19.6 

18.3 

18.3 

mm 

+ 

4.23 

6.64 

5.87 

5.77 

6.  12 

5.83 

4.31 

3.65 

SUBSCAPULA 

14.4 

14.6 

16.3 

14.  1 

13.7 

14.4 

12.5 

13.4 

mm 

+ 

3.42 

3.64 

6.00 

5.  10 

4.42 

4.00 

3.80 

4.23 

SUPRAILIAC 

14.8 

14.7 

13.7 

11.9 

11.6 

13.2 

10.3 

10.3 

mm 

+ 

2.96 

3.46 

5.83 

5.76 

4.  16 

3.91 

4.15 

4.58 

UMBILICAL 

20.0 

22.8 

22.2 

17.8 

19.  1 

21  .4 

16.3 

16.4 

mm 

+ 

4.  12 

4.75 

6.99 

7.  16 

7.38 

6.79 

6.  18 

6.96 

PUBIS 

29.6 

29.3 

29.3 

25.5 

28.7 

29.9 

23.9 

24.2 

mm 

+ 

4.40 

5.23 

5.27 

6.02 

6.51 

6.29 

6.24 

7.71 

FRONT  THIGH 

40.8 

41.2 

40.7 

37.8 

38.9 

37.5 

38.0 

33.5 

mm 

± 

6.88 

5.21 

7.37 

3.64 

5.42 

6.02 

5.98 

8.21 

REAR  THIGH 

31.1 

31  .7 

28.7 

28.7 

25.7 

29.3 

27.9 

24.5 

mm 

+ 

6.55 

6.00 

7.03 

6.20 

4.73 

4.74 

5.58 

4.89 

CALF 

39.8 

41  .0 

37.4 

37.8 

35.9 

38.2 

36.3 

34.0 

mm 

+ 

5.73 

5.70 

6.83 

4.52 

7.32 

6.75 

5.85 

8.08 

*  mean±sd 


group.  The  D  group  lost  more  mean  body  weight  than  the  other 
three  groups  (p<0.05)  (See  Figure  1). 

The  range  of  weight  loss  in  the  D  group  was  from  .7  Kg 
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FIGURE  1  :  Effect  of  10  Week  Program  on  Body  Weight 
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to  5.1  Kg  (Appendix  N).  The  mean  weight  loss  per  week  was 
approximately  .26  Kg  (.57  pounds).  Sloan  and  colleagues 
found  a  range  of  3.5  pounds  to  14.75  pounds  mean  weight  loss 
for  their  group  of  15  dieting  overweight  women.  The  mean 
weight  loss  was  8.5  pounds  for  the  12  week  program,  a  mean 
reduction  of  2/3  of  a  pound  per  week  (87).  The  E  group  in 
this  study  gained  .5  kg  of  mean  body  weight  over  the  10  week 
time  period  (p>0.05).  Girandola  (37)  compared  the  effects  of 
a  10  week  program  of  high  and  low  intensity  exercise  on 
college  women.  The  results  showed  an  increase  in  mean  body 
weight  for  the  high  intensity  group  and  a  small  decrease  in 
mean  body  weight  for  the  low  intensity  group  (p>0.05). 
Wallace  in  1975  also  found  a  slight  decrease  in  mean  body 
weight  of  college  women  when  they  were  given  a  four  month 
cardi ovascu 1 ar  training  program  (94).  Generally,  an  exercise 
protocol  of  three  sessions/week  of  approximately  45  minutes 
duration  with  a  similiar  intensity  to  jogging  causes  a  mean 
loss  of  0.5  kg  per  month  body  weight  on  an  ad  libitum  diet 
(7).  However,  exercise  periods  of  short  duration 
(6  to  10  weeks)  have  shown  that  no  change  in  mean  body 
weight  may  occur  because  of  alterations  in  body  composition 
(61,71)  . 

Zuti  and  Golding  compared  the  effects  of  diet, 
exercise,  and  a  combination  of  the  two  regimens  on  young 
women.  The  results  indicated  no  difference  between  the  three 
groups  for  mean  body  weight  loss  (p>0.05) .  Over  the  16  week 
treatment  period  the  diet  group  lost  11.7  pounds,  the 
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exercise  group  lost  10.6  pounds  and  the  combination  group 
lost  12.0  pounds.  All  of  the  treatment  groups  reduced  mean 
body  weight  with  the  combined  regimen  losing  the  most  body 
weight  (p>0.05)  (108).  Weltman  et  al  reported  significant 
differences  in  mean  body  weight  that  resulted  from  a  10  week 
treatment  program  on  sedentary  men.  The  difference  in  mean 
weight  loss  for  the  DE  group  and  the  D  group  were 
significantly  greater  than  the  E  group.  There  was  no 
difference  between  the  mean  body  weight  loss  of  the  D  group 
and  the  DE  group.  The  C  group  did  not  change  mean  body 
weight  ( 96  )  . 

SUMMARY : 

The  post  mean  body  weights  in  the  D  group  and  the  DE 
group  were  significantly  different  from  the  C  group.  The  D 
group  was  different  from  the  DE  group  (p<0.05).  The  E  group 
and  the  C  group  gained  slightly  in  post  mean  body  weight 
values  ( p  >  0 . 0  5 ) .  Girandola  also  found  a  slight 
nonsignificant  increase  in  the  mean  body  weight  of  the  high 
intensity  exercise  group.  The  C  group  gained  slightly  in 
mean  body  weight  while  the  C  group  in  the  Weltman  study 
showed  no  changes.  The  D  group  of  this  study  showed  the  most 
weight  loss  (p<0.05)  yet  the  DE  group  in  the  research  done 
by  Zuti  showed  the  most  reduction  in  mean  body  weight  even 
though  there  was  no  difference  among  the  three  treatment 
groups.  Weltman,  however,  found  no  difference  in  the  mean 
weight  reduction  for  the  D  and  DE  groups  although  they  both 
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differed  significantly  from  the  E  group. 

B.  SKINFOLD  MEASUREMENTS: 

The  effects  of  the  10  week  program  on  skinfold 
measurements  are  presented  in  Table  7.  The  ANCV  analysis 
showed  significant  differences  on  tricep,  subscapula, 
umbilical,  pubis,  front  thigh  and  rear  thigh  skinfolds  (See 
Appendices  K-2,  K-3,  K-5,  K-6,  K-7,  K-8  respectively.) 

Suprailiac  (Appendix  K-4)  and  calf  (Appendix  K - 9 ) 
measurements  were  not  significant.  Comparative  research  on 
the  effects  of  diet,  exercise  and  the  combination  of  the  two 
regimens  on  individual  skinfold  measurements  for  college  age 
women  appears  to  be  lacking. 

TRICEP: 

After  the  10  week  program,  the  mean  tricep  skinfold 
decreased  from  20.8  mm  to  19.8  mm  in  the  D  group,  a 
reduction  of  1.0  mm  (Table  7).  The  skinfold  thickness  did 
not  change  in  the  DE  group  (18.3  mm).  The  C  group  increased 
mean  skinfold  thickness  to  23.4  mm  from  21.4  mm,  a  gain  of 
2.0  mm.  The  E  group  increased  mean  thickness  1.8  mm,  a 
change  from  17.8  mm  to  19.6  mm  (Figure  2).  The  Scheffe 
contrasts  revealed  (Appendix  K-2)  the  D  and  the  DE  groups 
differed  from  the  C  group  (p<0.05) ,  and  the  D  group  was 
significantly  different  from  the  E  group.  The  mean  skinfold 
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thickness  in  the  DE  group  did  not  change.  The  significant 

difference  found  between  the  DE  and  the  C  group  was  due  to 
the  control  group's  mean  increase  in  tricep  skinfold 

thickness.  The  D  group  was  significantly  different  from  the 
C  group  and  the  E  group  in  tricep  thickness.  The  D  group  was 
the  only  group  that  reduced  the  mean  tricep  skinfold. 

The  tricep  skinfold  measurement  has  been  used 
occasionally  in  the  literature  as  an  indicator  of  obesity. 
The  estimation  parameter  for  the  onset  of  obesity  is  a  mean 
tricep  thickness  of  25.1  mm  for  young  women  (9,63,89).  Most 
of  the  women  who  participated  in  this  study  were  not 

labelled  as  obese  when  compared  to  this  parameter  but  they 
were,  with  a  few  exceptions,  slightly  above  the  norms 

presented  for  this  age  group.  Yuhasz  found  a  mean  tricep 
skinfold  thickness  range  of  14.4  mm  to  20.9  mm  (107)  for 
college  age  women;  Sloan  reported  a  mean  of  16.08  mm  (85). 
Ward  (95)  found  a  mean  tricep  skinfold  thickness  of  21.2  mm 
for  thirty-six  female  subjects.  Garrow  (33)  stated  that  the 
tricep  skinfold  measurement  alone  has  its  limitations 
because  of  the  assumption  that  a  constant  relationship 
exists  between  the  subcutaneous  fat  and  inner  body  fat. 
SUBSCAPULA: 

The  post  measurements  of  the  mean  subscapula  skinfold 
thickness  showed  an  increase  in  the  control  group  from 
14.4  mm  to  14.6  mm.  An  increase  also  occurred  in  the  E  group 
(13.7  mm  to  14.4  mm)  and  the  DE  group  (12.5  mm  to  13.3  mm). 
The  D  group  decreased  from  16.3  mm  to  14.1  mm, 
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of  2.2  mm  (Table  7).  A  significant  difference  was  found 
between  the  D  group  and  the  C  group,  the  D  group  and  the  E 
group  and  the  D  group  and  the  DE  group.  The  D  group  lost 
2.2  mm  from  the  subscapula  skinfold  while  the  other  three 
groups  gained  in  thickness  (Figure  2).  The  subscapula 
skinfold  thickness  range  from  11.5  mm  to  14.1  mm  for  college 
women  (107).  Ward  (95)  reported  a  mean  of  14.1  mm  on 
subscapula  skinfold  measurements  for  the  female  subjects. 
With  the  exception  of  the  mean  subscapula  thickness  found  in 
the  DE  group,  the  D  group,  E  group  and  the  C  group  are  at 
the  upper  border  or  above  the  norm  for  mean  subcutaneous 
skinfold  thickness  for  college  women. 

SUPRAILIAC: 

The  ANCV  analysis  revealed  no  significant  differences 
between  the  four  groups  on  pre  and  post  means  for  the 
suprailiac  skinfold  (p>0.05)  (Table  7  and  Figure  4).  A 
slight  decrease  was  found  in  the  mean  skinfold  values  for 
the  D  group,  from  13.7  mm  to  11.9  mm,  and  the  C  group 
(14.8  mm  to  14.7  mm).  A  small  increase  occurred  in  mean 
skinfolds  in  the  E  group,  from  11.6  mm  to  13.2  mm.  The  DE 
group  did  not  change  in  pre  and  post  mean  suprailiac 
skinfold  measurements  (10.3  mm)  (Appendix  K-4).  Data  for 
college  women  ranged  from  8 . 5  mm  to  1 1 . 7  mm  (107).  The  C 
group  and  D  group  were  above  11.7  mm,  the  E  group  at  the 
upper  border  line  of  this  range,  and  the  DE  group  at 
mid-range . 

Noland  and  Kearney  compared  the  effects  of  a  specific 
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and  general  exercise  program  on  anthropometr i c  responses  of 
college  women  (74).  The.  results  showed  significant 
alterations  in  the  skinfold  located  at  the  iliac  crest 
( suprai 1 i ac ) .  A  decrease  occurred  in  both  groups.  The  E 
group  in  this  study  had  a  slight  gain  in  mean  skinfold 
thickness . 

UMBILICAL: 

The  control  group  gained  2.8  mm  in  mean  umbilical 
skinfold  thickness,  from  20.0  mm  to  22.8  mm,  when  pre  and 
post  data  were  analysed  (Table  7).  The  D  group  lost  4.4  mm, 
from  22.2  mm  to  17.8  mm.  The  E  group  gained  2.3  mm,  an 
increase  from  19.1  mm  to  21.4  mm.  The  DE  group  slightly 
increased  (16.3  mm  to  16.4  mm)  (Figure  3).  The  D  group  was 
found  to  be  significantly  different  from  the  other  three 
groups  (Appendix  K-5).  Yuhasz  reported  a  range  of  12.8  mm  to 
16.2  mm  for  college  women  (107).  All  of  the  groups  in  this 
study  are  above  the  range  for  this  age  group. 

Noland  and  Keaney  found  an  increase  of  1.6  mm  in  the 
skinfold  two  inches  lateral  of  the  umbilicus  (umbilical) 
(74).  The  exercise  group  in  this  study  also  gained  in  mean 
umbilicus  thickness. 

PUBIS: 

After  the  10  week  program,  the  results  showed  a  change 
of  3.8  mm,  from  29 . 3  mm  to  25 . 5  mm  i n  the  D  group  for  mean 
pubis  skinfold  thickness.  The  C  group  decreased  slightly, 
29.6  mm  to  29.3  mm  (Table  7).  The  E  group  and  DE  group 
gained  in  mean  skinfold  thickness,  from  28.7  mm  to  29.9  mm 
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(1.2  mm  difference),  and  from  23.9  mm  to  24.2  mm  (.3  mm 
difference)  respectively  (Figure  3).  Upon  Scheffe  post-hoc 
analysis,  the  D  group  differed  significantly  from  the  other 
three  groups  (p<0.05)  (Appendix  K-6).  The  norms  reported  for 
this  skinfold  are  from  13.4  mm  to  18.0  mm  (107).  All  of  the 
groups  are  above  the  norm  for  pubis  skinfold.  Jokl  (48) 
stated  that  the  abdominal  skinfold  may  largely  represent 
excess  subcutaneous  fat  deposits  more  than  the  other 
skinfolds  measured  at  other  sites  on  the  body. 

FRONT  THIGH: 

The  ANCV  showed  that  the  mean  front  thigh  skinfold  in 
the  C  group  increased  slightly,  from  40.6  mm  to  41.2  mm 
(Table  7).  The  D  group  decreased  from  40.7  mm  to  37.8  mm,  a 
difference  of  2.9  mm.  The  E  group  also  reduced  mean  skinfold 
thickness,  a  change  from  38 . 9  mm  to  37 . 5  mm  ( 1 . 4  mm  loss). 
The  DE  group  lost  4.5  mm,  from  38.0  mm  to  33.5  mm 
(Figure  5).  The  Scheffe  contrasts  showed  significant 
differences  between  the  C  group  and  the  DE  group 
(Appendix  K-7).  The  DE  group  lost  the  most  front  thigh 
skinfold  thickness,  although  the  D  and  E  groups  also  reduced 
at  this  site.  The  range  reported  for  this  skinfold  from  a 
sample  of  college  women,  was  from  22.9  mm  to  26.1  mm  (107). 
The  women  in  the  present  study  are  well  above  this  range. 
REAR  THIGH: 

The  C  group  increased  from  31.1  mm  to  31.7  mm  in  mean 
rear  thigh  skinfold  thickness  over  the  10  week  time  period 
(See  Table  7).  The  mean  rear  thigh  measurements  of  the  D 
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group  did  not  change  (28.7  mm).  The  E  group  increased  mean 
skinfold  thickness  from  25.7  mm  to  29.3  mm,  a  gain  of 
3.6  mm.  The  DE  group  reduced  3.4  mm,  from  27.9  mm  to  24.5  mm 
(Figure  5).  Differences  were  found  between  the  C  group  and 
the  DE  group  and  between  the  DE  group  and  the  E  group 
(p<0.05),  when  the  post-hoc  analysis  was  done 
(Appendix  K-8).  The  DE  group  reduced  the  most  in  mean  rear 
thigh  skinfold  thickness  (p<0.05).  The  range  for  mean 
skinfold  thickness  found  for  this  site  is  from  25.3  mm  to 
29.5  mm  for  college  women  (107).  The  only  group  above  the 
range  was  the  C  group. 

CALF: 

The  analysis  of  covariance  failed  to  show  significance 
in  the  mean  calf  skinfold  thickness  at  the  p<0.05  level.  The 
C  group,  D  group  and  E  group  showed  increases  in  mean  calf 
skinfold  measurements  (39.8  mm  to  41.0  mm,  37.4  mm  to 
37.8  mm,  and  35.9  mm  to  38.2  mm  respectively).  The  DE  group 
reduced  mean  calf  skinfold  slightly,  from  36.3  mm  to  34.0  mm 
(p>0.05)  (Table  7  and  Figure  4).  The  ANCV  table  is  found  in 
Appendix  K-9.  Other  data  ranged  from  18.3  mm  to  21.1  mm  for 
college  women  (107).  The  four  groups  in  this  study  were 
above  the  range  for  mean  calf  skinfold  thickness. 

SUMMARY: 

The  women  who  volunteered  for  this  project  were 
compared  to  other  women  of  college  age  with  regard  to  mean 
skinfold  thicknesses.  The  women  in  the  present  study  are 
above  the  average  on  most  of  the  mean  skinfold  measurements. 
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However,  they  are  not  obese  according  to  their  mean  tricep 
skinfold  measures.  Results  of  the  10  week  study  showed  that 
the  control  group  increased  slightly  on  most  of  the  mean 
skinfold  values  (p>0.05).  A  small  decrease  was  found  in  the 
mean  suprailiac  and  pubis  skinfolds.  The  diet  group  showed  a 
significant  decrease  in  the  tricep,  subscapula  and  umbilical 
skinfolds  and  a  nonsignificant  reduction  in  mean  suprailiac, 
pubis  and  front  thigh  measurements.  No  change  was  found  in 
the  mean  rear  thigh  pre  and  post  values.  The  exercise  group 
did  not  show  significant  differences  on  any  of  the  mean 
skinfold  sites.  Slight  increases  were  found  in  all  of  the 
mean  skinfold  measurements  in  the  E  group  after  the  10  week 
study,  except  for  the  front  thigh  skinfold  which  resulted  in 
a  decrease.  Significance  was  found  in  the  DE  group  on  the 
pre  and  post  values  for  front  thigh  and  rear  thigh  skinfold 
thicknesses.  A  slight  nonsignificant  reduction  was  found  in 
the  post  measurements  for  the  calf  skinfold.  No  change  was 
reported  for  the  tricep  and  suprailiac  skinfold  sites.  Small 
increases  were  found  in  the  mean  post  subscapula,  umbilical 
and  pubis  skinfold  measurements.  The  only  decreases  in  mean 
skinfold  thickness  in  the  DE  group  was  in  the  lower  limb 
measurements,  with  the  front  thigh  and  rear  thigh  skinfolds 
significantly  different  from  the  other  groups.  The  E  group 
only  showed  a  reduction  in  the  front  thigh  skinfold 
( p > 0 . 0 5 )  .  The  D  group  showed  a  significant  decrease  in  three 
of  the  five  upper  body  measurements.  Tricep,  suprailiac,  and 
umbilical  mean  post  skinfolds  were  found  to  be  significantly 
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different  in  the  D  group  compared  to  the  other  three  groups. 
The  D  group  was  the  only  treatment  that  showed  a  reduction 
in  the  upper  body  area.  In  addition,  a  slight  decrease  was 
found  in  the  front  thigh  mean  post  skinfold  site. 

C.  CIRCUMFERENCE  MEASUREMENTS: 

The  pre  and  post  mean  ci rcumf erence  measurements  for 
the  four  groups  are  presented  in  Table  8.  The  ANCV  showed 
significant  differences  on  the  waist,  hip,  thigh  and  calf 
circumferences  (p<0.05)  (Appendices  L-3,  L-4,  L - 5 ,  L-6 
respectively).  The  upper  arm  and  bust  measurements  were  not 
significant  ( p > 0 . 0 5 ) .  Research  on  the  effects  of  diet, 
exercise,  and  the  combination  of  the  two  regimens  on 
individual  ci rcumf erence  measurements  is  lacking  for  college 
age  women . 

UPPER  ARM: 

After  the  10  week  time  period,  there  were  no 
significant  differences  among  the  four  groups  on  upper  arm 
circumference  (Table  8  and  Figure  6).  The  four  groups  showed 
slight  decreases  in  post  mean  upper  arm  circumference 
measurements.  The  C  group  showed  a  reduction  of  .1  cm,  from 
28.3  cm  to  28.2  cm.  The  D  group  decreased  from  28.2  cm  to 
26.5  cm,  the  E  group  from  28.6  cm  to  27.5  cm  and  the  DE 
group  from  26.7  cm  to  26.6  cm  (Appendix  L-1).  Katch  and 
McArdle  (53)  reported  that  the  average  value  for  young  women 
(17-26  years),  on  upper  arm  ci rcumf erence  measurement,  was 
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EFFECT  OF  10  WEEK  PROGRAM  ON  CIRCUMFERENCE  * 

MEASUREMENTS 
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GROUPS 


C  D  E  DE 


PRE 

POST 

PRE 

POST 

PRE 

POST 

PRE 

POST 

UPPER  ARM 

28.3 

28.2 

28.2 

26.5 

28.6 

27.5 

26.7 

26.6 

cm 

+ 

1.51 

1.88 

2.81 

1  .39 

3.56 

2.06 

2.  18 

2.25 

BUST 

90.3 

89.7 

91.6 

89.  1 

89.2 

88.2 

89.2 

87.8 

cm 

+ 

4.75 

4.91 

5.90 

5.24 

3.21 

2.86 

4.93 

4.58 

WAIST 

74.5 

77.8 

74.5 

73.2 

71.6 

72.4 

70.5 

72.0 

cm 

+ 

3.97 

5.54 

6.36 

5.35 

5.95 

4.75 

4.86 

6.88 

HIP 

99.  1 

98.8 

98.  1 

94.7 

96.5 

95.6 

97.0 

94.3 

cm 

+ 

2.61 

3.64 

5.21 

4.73 

5.26 

4.47 

3.97 

4.00 

THIGH 

56.7 

58.9 

54.6 

54.3 

54.5 

54.7 

54.7 

56.6 

cm 

+ 

2.31 

4.00 

4.01 

3.33 

2.46 

3.26 

3.77 

3.50 

CALF 

36.2 

36.2 

35.8 

34.8 

35.3 

35.  1 

35.0 

34.5 

cm 

+ 

2.40 

2.31 

2.08 

2.27 

1.92 

1  .84 

1  .62 

1 .44 

*  meantsd 

25.2  cm  wi th 

a  range  of 

23.1  cm 

to  27 

.3  cm. 

Ward 

(95) 

found 

his  thirty-six  female  subjects  had  a  mean  of  27.1  cm  on 
biceps  circumference.  Young  (104),  in  assessing  the  body 
composition  of  young  women,  found  a  mean  biceps 
ci rcumf erence  of  27.25  cm  (mean  age  of  20.36  years).  With 
the  exception  of  the  DE  group,  the  women  are  above  the  range 
on  mean  upper  arm  ci rcumf erence  measures. 

BUST: 

An  ANCV  indicated  no  difference  on  the  pre  and  post 
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FIGURE  6:  Effect  of  10  Week  Program  on  Upper  Arm  Circumference 
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means  for  bust  measurements  between  the  groups  (Table  8  and 
Figure  7).  The  C  group  decreased  from  90.3  cm  to  89.7  cm, 
the  D  group  reduced  from  91.6  cm  to  89.1  m,  the  E  group 
dropped  from  89.2  cm  to  88.2  cm  and  the  DE  group  decreased 
from  89.2  cm  to  87.8  cm  (Appendix  L-2). 

WAIST: 

The  waist  circumference  was  significantly  different 
(Table  8  and  Figure  2).  Scheffe  contrasts  showed  a 
significant  difference  between  the  C  and  D  groups.  The 
control  group  gained  3.3  cm,  from  74.5  cm  pre  mean  waist 
measurement  to  77.8  cm  post  measurement.  The  D  group  reduced 
1.3  cm,  from  74.5  cm  to  73.2  cm.  Both  the  E  group  and  the  DE 
group  had  nonsignificant  increases  in  mean  waist  measures 
over  the  10  week  treatment,  from  71.6  cm  to  72.4  cm  and  from 
70.5  cm  to  72.0  cm  respectively.  The  D  group  was  the  only 
group  to  reduce  mean  waist  ci rcumf erence  measurement 
( p  <  0 . 0  5  )  .  The  norms  range  from  60.6  cm  to  76.76  cm  for 
college  women  (95,85,104).  The  four  groups  were  within  the 
mean  range  for  waist  circumference  for  college  women. 

HIP: 

After  the  10  week  program,  the  four  groups  showed  a 
decrease  in  mean  hip  ci rcumf erence  (Table  8  and  Figure  8). 
The  C  group  reduced  from  99.1  cm  to  98.8  cm  and  the  D  group 
decreased  from  98. 1  cm  to  94.7  cm.  The  E  group  showed  a 
reduction  of  96.5  cm  to  95.6  cm  and  the  DE  group  decreased 
from  97.0  cm  to  94.3  cm.  Upon  post-hoc  analysis 
(Appendix  L-4),  significant  differences  were  found  between 
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the  C  and  D  groups  and  the  C  and  DE  groups.  In  addition,  a 
difference  was  found  between  the  D  group  and  the  E  group 
(p<0.05).  The  D  group  decreased  the  most  in  hip 
ci rcumf erence  measurement  although  there  was  no  difference 
between  the  D  and  DE  groups  on  mean  post  values.  Mean  values 
on  hip  ci rcumf erence  for  college  age  women  were  found  to  be 
84.9  cm  (95),  92.68  cm  (85)  and  97.36  cm  (104).  The  C  group 
and  the  D  group  in  this  experiment  were  above  the  mean 
values  and  the  E  group  and  the  DE  group  were  within  the 
limits  of  other  studies. 

THIGH: 

Significance  was  found  after  an  ANCV  was  done  on  the 
pre  and  post  values  of  the  thigh  circumference  (Table  8  and 
Figure  9).  The  post-hoc  analysis  revealed  that  significant 
differences  were  found  between  the  C  group  and  the  D  group, 
and  between  the  C  group  and  the  E  group  (Appendix  L-5).  The 
C  group  gained  slightly  in  thigh  measurement,  increasing 
from  56.7  cm  to  58.9  cm.  The  D  group  decreased  in  mean  thigh 
c i rcumf er ence ,  from  54.6  cm  to  54.3  cm.  The  E  and  DE  group 
increased  in  post  mean  measurement,  from  54.5  cm  to  54.7  cm 
and  from  54.7  cm  to  56.6  cm  respectively.  Young  found  a  mean 
thigh  circumference  for  college  women  to  be  57.59  cm  (104). 
Sloan  (85)  reported  a  mean  thigh  ci rcumf erence  of  54.33  cm 
for  his  female  subjects.  Katch  and  McArdle  found  a  mean 
value  of  55.5  cm  in  thigh  measures  for  women  between 
17  and  26  years.  The  women  in  this  study  had  larger  mean 
thigh  c i r cumf er ence  measurements  than  Sloan  had  reported, 
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similar  values  to  Katch  and  McArdle,  and  smaller  mean  thigh 
measurements  than  the  women  in  the  Young  study. 

CALF: 

The  pre  and  post  mean  calf  ci rcumference  measurements 
are  found  in  Table  8.  The  ANCV  on  this  measure  showed 
significance  (Appendix  L-6).  The  C  group  mean  pre  and  post 
values  did  not  change  (36.2  cm).  The  D  group,  E  group  and  DE 
group  showed  decreases  in  post  mean  measures.  The  D  group 
changed  from  35.8  cm  to  34.8  cm,  the  E  group  reduced  from 
35.3  cm  to  35.1  cm,  and  the  DE  group  decreased  from  35.0  cm 
to  34.5  cm  (Figure  9).  The  Scheffe  contrasts  revealed  a 

significant  difference  between  the  C  group  and  the  D  group, 
and  the  D  group  and  the  E  group.  The  mean  calf  measurements 
for  college  women  were  found  to  be  34.7  cm  (53),  35.55  cm 
(104)  and  36.6  cm  (95).  The  values  for  mean  calf 

circumference  measurements  for  the  D  group,  E  group  and  DE 
group  of  this  study  were  similar  to  the  women  in  the  Young 
report  (104).  The  C  group  had  mean  measurements  close  to  the 
values  shown  by  Ward  (95). 

SUMMARY: 

There  was  no  difference  found  on  the  upper  arm 

comparison  and  the  bust  comparison  for  the  four  groups 

( p>0 . 05 )  .  All  four  groups  on  both  measures  showed  a  slight 
mean  post  reduction  in  ci rcumference  measurement.  The  post 
mean  waist  value  was  significantly  different  between  the  C 
group  and  the  D  group;  the  C  group  showed  an  increase  in 
mean  value  and  the  D  group  a  decrease  in  mean  value.  The  E 
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FIGURE  9:  Effect  of  10  Week  Program  on  Thigh  and  Calf 
Circumferences 
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and  DE  groups  increased  in  mean  post  measurements.  All  the 
groups  reduced  in  mean  hip  ci rcumference  with  significance 
found  between  the  C  group  and  the  D  group,  the  D  group  and 
the  E  group,  and  the  C  group  and  the  DE  group.  The  thigh 
mean  post  measures  showed  a  decrease  in  D  group 
circumferences,  with  a  gain  in  the  other  three  groups. 
Significance  was  found  between  the  C  group  and  the  D  group, 
and  the  C  group  and  the  E  group.  No  change  occurred  in  the 
pre  and  post  mean  calf  ci rcumference  measures  for  the  C 
group.  The  D  group,  E  group  and  DE  group  decreased  slightly. 
A  difference  was  found  between  the  C  group  and  the  D  group, 
and  the  D  group  and  E  group.  The  C  group  showed  an  increase 
in  mean  waist  and  thigh  measurements  after  the  10  week 
program,  a  reduction  in  mean  upper  arm  and  bust  measures  and 
remained  the  same  on  mean  calf  ci rcumf erence .  The  D  group 
decreased  on  all  the  mean  ci rcumf erence  measurements  with 
significance  found  on  mean  waist,  hip,  thigh,  and  calf 
measures.  The  E  group  showed  a  reduction  in  mean  post  upper 
arm,  bust,  hip  and  calf  ci rcumf erence .  A  mean  gain  occurred 
in  waist  and  thigh  measurements  with  a  significant  increase 
in  thigh  ci rcumference .  The  DE  group  showed  a  reduction  on 
mean  upper  arm,  bust,  hip,  and  calf  measurements  (the  calf 
measure  was  found  significant).  A  gain  was  noted  in  the  mean 
waist  and  thigh  circumference  measurement  for  this  group. 

When  mean  ci rcumf erence  measures  from  the  women  in  this 
study  were  compared  to  the  normative  data,  most  of  the 
measurements  were  in  the  upper  range  or  slightly  above 
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normal . 

D.  FAT-FREE  WEIGHT,  BODY  DENSITY,  PERCENT  BODY  FAT: 

The  effect  of  the  10  week  program  on  mean  fat-free 
weight,  body  density  and  percent  body  fat  measurements  are 
found  in  Table  9.  The  ANCV  performed  on  these  variables 
resulted  in  significant  differences  on  body  density  and 
percent  body  fat  measurements  (Appendices  M-2  and  M-3, 
respectively).  Fat-free  weight  was  found  to  be 
nonsignificant.  (Appendix  M-1). 

FAT-FREE  WEIGHT: 

The  ANCV  showed  no  significant  differences  between  the 
four  groups  on  pre  and  post  means  for  fat-free  weight. 
However,  slight  increases  were  noted  for  all  of  the  groups 
(Table  9).  The  C  group  gained  from  46.1  kg  to  46.5  kg  and 
the  D  group  increased  from  43.8  kg  to  44.6  kg.  The  E  group 
increased  post  mean  fat-free  weight  from  43.3  kg  to  44.9  kg 
and  the  DE  group  from  45.0  kg  to  47.0  kg  (Figure  10  and 
Appendix  M-1).  Young  (104)  reported  a  mean  fat-free  weight 
of  42.2  kg  for  young  women.  The  subjects  in  this  study  have 
more  mean  fat-free  weight  than  the  women  who  participated  in 
the  Young  study. 

Zuti  and  Golding  (108)  found  a  decrease  in  lean  tissue 
( p>0 . 05 )  over  the  16  week  treatment  period  in  the  diet  only 
group,  even  though  average  protein  intake  was  more  than 
adequate.  The  exercise  group  and  the  combined  diet  and 
exercise  group  showed  a  slight  gain  in  lean  tissue.  The 
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EFFECT  OF  10  WEEK  PROGRAM  ON  FAT-FREE  WEIGHT  *, 
BODY  DENSITY  *,  AND  PERCENT  BODY  FAT  * 
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GROUPS 

C  D  E  DE 


PRE 

POST 

PRE 

POST 

PRE 

POST 

PRE 

POST 

FAT-FREE 

46.  1 

LO 

CD 

43.8 

44.6 

43.3 

44.9 

45.0 

47.  1 

WEIGHT 

kg 

±  4.33 

4.53 

4.05 

5.20 

4.31 

4.08 

3.95 

4.38 

BODY 

1 .038 

1 .038 

1  .033 

1  .044 

1  .039 

1  .043 

1 .043 

1.052 

DENSITY 

±  0.005 

0.005 

0.009 

0.011 

0.009 

0.009 

0.008 

0.009 

PERCENT 

26.3 

26.0 

28.2 

23.7 

25.9 

23.9 

24.0 

20.2 

BODY  FAT 

±  2.30 

1 .94 

3.91 

4.75 

3.89 

3.87 

3.30 

3.52 

*  mean±sd 


results  of  the  present  study  showed  no  difference  between 
the  D  group,  E  group,  and  the  DE  group;  all  gained  mean 
fat-free  weight . 

Girandola  (37)  found  a  small  increase  in  lean  tissue  in 
the  low  intensity  group.  The  exercise  group  in  this  study 
also  showed  a  slight  gain.  Malsbury  (61)  reported  no 
significant  difference  between  the  low  and  high  intensity 
exercise  groups  in  fat-free  weight  measures. 

Exercise  may  contribute  to  the  preservation  of  lean 
body  mass  especially  when  the  individual  is  on  a  restricted 
diet  (55,69,78,79).  The  DE  group  in  this  study  slightly 
gained  fat-free  weight;  however ,  the  D  group  did  not  lose. 

BODY  DENSITY: 

After  the  10  week  program,  the  mean  body  density 
measurements  were  found  to  be  significant  (Table  9  and 
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Figure  11).  Upon  analysis  of  the  Scheffe  contrasts,  the 
differences  were  found  between  the  C  group  and  the  D  group 
and  the  C  group  and  the  DE  group  ( p<0 . 05 ) .  Body  density  in 
the  C  group  did  not  change  over  the  10  week  time  period 
(1.038).  The  D  group  increased  in  body  density  measurement, 
from  1.033  to  1.044.  The  E  group  and  the  DE  group  also 
gained,  from  1.039  to  1.043  and  from  1.043  to  1.052, 
respectively.  There  was  no  difference  between  the  D  group,  E 
group,  and  the  DE  group;  however,  the  D  and  DE  groups  gained 
more  post  mean  body  density. 

Noland  and  Kearney  reported  a  mean  of  1.051  and  1.048 
body  density  for  the  local  and  general  exercise  groups  (74) 
Young  found  a  mean  of  1.034  in  body  density  measurement  of 
young  women  (mean  age  of  20.36  years)  (104).  Sloan  (85) 
reported  a  mean  body  density  of  1.047  for  50  young  female 
students.  The  women  in  this  study  had  lower  mean  body 
density  measurements  than  the  women  in  the  Noland  and 
Kearney  report  and  the  Sloan  study,  but  were  similar  to  the 
Young  subjects. 

Zuti  and  Golding  (108)  found  that  body  density 
significantly  increased  in  the  D  group,  E  group,  and  DE 
group  over  the  16  week  time  period.  The  women  in  this 
experiment  also  showed  an  increase  in  mean  body  density 
measurement,  however,  a  significant  difference  was  found 
between  the  C  and  D  groups  and  the  C  and  DE  groups. 

PERCENT  BODY  FAT: 

The  ANCV  performed  on  the  pre  and  post  measurements 
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indicated  a  significance  in  percent  body  fat.  Post-hoc 
analysis  showed  significance  between  the  C  and  D  groups,  and 
the  C  group  and  DE  group  (Appendix  M-3).  The  pre  mean 
percent  body  fat  measure  was  26.3%  for  the  C  group,  which 
decreased  to  26.0%.  The  D  group  lost  4.5%  mean  body  fat, 
from  28.2%  to  23.7%.  The  E  group  decreased  from  25.9%  to 
23.9%,  a  loss  of  2.0%.  The  DE  group  reduced  from  24.0%  to 
20.2%,  a  reduction  of  3.8%. 

Percent  body  fat  values  for  the  women  in  the  four 
groups  in  this  study  ranged  from  20.0%  to  34.6%,  which  fell 
into  the  range  of  other  reports  on  sedentary  women 
(55,61,99,104).  Some  authors  have  considered  a  percent  body 
fat  of  over  30%  as  an  indication  of  obesity 
(22,48,53,61,97).  Other  reports  have  stated  35%  as 
borderline  of  obesity  (63,104).  Eight  of  the  women  in  this 
study  were  over  30%  body  fat  but  all  were  under  35% 
( Append i x  N  )  . 

Noland  and  Kearney  reported  that  there  was  no 
significant  difference  between  the  local  and  general 
exercise  groups  on  pre  and  post  measures  of  percent  body  fat 
(74).  The  pre  mean  for  percent  body  fat  was  20.58%  and 
20.40%  for  the  local  and  general  exercise  groups 
respectively.  Weltman  et  al  (96)  found  a  significant 
decrease  in  percent  body  fat  after  the  10  week  treatment  in 
the  D  group,  E  group,  and  DE  group.  The  DE  group  in  the 
Weltman  report  showed  a  significantly  greater  reduction  in 
percent  body  fat  than  any  other  group  (3.60%) .  The  D  group 
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had  a  greater  significant  reduction  in  percent  body  fat  than 
the  E  group.  In  this  study,  the  D  group  reduced  the  most 
percent  body  fat  (4.5%),  followed  by  the  DE  group  with  a 
loss  of  3.8%,  and  the  E  group  with  a  decrease  of  2.0%.  The  D 
and  DE  groups  were  not  significantly  different  from  each 
other . 

Malsbury  (61)  found  no  difference  between  the  high  and 
low  intensity  exercise  groups  in  percent  body  fat. 
Girandola,  (37)  found  a  significant  decrease  in  the  low 
intensity  group  of  1.1%  body  fat.  The  exercise  group  in  this 
experiment  lost  2.0%  ( p> 0 . 05 ) . 

SUMMARY : 

After  the  10  week  time  period,  the  four  groups  slightly 
gained  in  fat-free  weight.  The  D  group  did  not  lose  fat-free 
tissue  as  Zuti  and  Golding  (108)  reported  in  their  16  week 
study.  Had  the  duration  of  this  program  been  of  the  same 
length,  perhaps  a  decrease  in  fat-free  weight  would  have 
been  seen  in  the  D  group.  The  E  group  and  the  DE  group 
preserved  fat-free  tissue  which  is  in  agreement  with  the 
literature  (55,69,78,79,108). 

Significant  increases  in  body  density  were  concomitant 
with  losses  in  percent  body  fat.  The  D  group  showed  a 
greater  but  not  significant  decrease  in  percent  body  fat 
when  compared  to  the  E  and  DE  groups.  The  diet  group  had  a 
higher  mean  age  than  the  other  three  groups.  Because  this 
group  was  older  they  may  have  been  more  responsible  in 
adhering  to  a  diet  program  which  in  turn  may  account  for  the 
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greater  decrease  in  percent  body  fat.  Other  research 
reported  that  a  combined  regimen  of  diet  and  exercise  was 
the  most  effective  way  of  controlling  adiposity.  The  D  group 
and  the  DE  group  were  not  significantly  different  in  body 
density  and  percent  body  fat  measures.  The  literature  also 
claimed  that  a  dietary  restriction  will  produce  losses  of 
lean  body  tissue.  The  D  group  in  this  study  however  did  not 
lose  fat-free  weight  and  even  showed  a  slight  gain  in 
tissue.  Perhaps,  if  the  duration  of  the  restriction  was 
longer,  there  may  have  been  a  reduction  in  fat-free  weight 
shown . 

In  retrospect,  the  diet  group  decreased  skinfold 


thickness  in 

all 

but 

the  rear  thigh  and 

calf  skinfold 

measurements . 

The 

post 

mean  circumference 

measures  al 1 

decreased  when  compared  to  pre  mean  values.  Fat-free  weight 
increased  slightly  and  body  weight  decreased  significantly. 
Body  density  increased  with  a  concomitant  reduction  of  mean 
percent  body  fat  measurements  ( p < 0 . 0 5 ) .  The  change  in  body 
weight  was  a  result  of  body  composition  changes. 

The  E  group  gained  mean  body  weight  and  increased  in 
all  mean  skinfold  measurements  except  for  the  front  thigh 
skinfold.  A  reduction  of  mean  circumference  measurement  was 
found  in  upper  arm,  bust,  hip,  and  calf.  An  increase  was 
recorded  in  mean  post  waist  and  thigh  ci rcumferences . 
Fat-free  weight  increased  slightly  and  body  density  also 
increased.  A  reduction  in  percent  body  fat  was  reported  even 
though  most  of  the  skinfolds  taken  resulted  in  an  increase 
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in  measurement.  It  may  be  that  body  weight  increased  because 
of  the  slight  increase  in  fat-free  weight.  The  reduction  in 
mean  percent  body  fat  may  be  due  to  a  change  in  internal 
body  fat  which  cannot  be  accurately  assessed  by  sKinfold 
measurements  alone. 

The  DE  group  showed  a  small  decrease  in  body  weight. 
Mean  sKinfold  measurements  did  not  show  much  difference 
between  pre  and  post  measures  except  for  the  front  thigh  and 
rear  thigh,  which  decreased  significantly.  Ci rcumf erence 
values  showed  a  decrease  in  bust,  hip,  and  calf.  Increases 
occurred  in  waist  and  thigh  ci rcumference  measures.  The 
increases  in  ci rcumferences  occurred  in  the  same  sites  as 
the  E  group.  Fat-free  weight  increased  slightly.  The  DE 
group  showed  significant  changes  in  body  density  and  percent 
body  fat  which  were  also  found  in  the  D  group,  although  no 
difference  was  reported  between  the  D  and  DE  groups.  The 
decrease  in  body  weight  could  be  attributed  to  the  reduction 
in  body  fat.  However,  the  changes  in  body  composition  may 
have  been  due  to  internal  body  fat  reductions  which  cannot 
be  recorded  by  sKinfold  assessment. 

The  C  group  showed  increases  in  mean  measurements  or 
did  not  change  on  most  of  the  variables.  The  D  group  was 
significantly  different  from  the  C  group  in  mean  body  weight 
measurements,  tricep,  subscapula,  umbilical,  and  pubis 
sKinfold  measures.  The  D  group  also  differed  from  the  C 
group  (p<0.05)  in  waist,  hip,  thigh,  and  calf 
circumferences.  Significance  was  also  found  between  the  C 
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and  D  groups  on  body  density  and  percent  body  fat 
measurements. 

The  only  significant  difference  found  between  the  C 
group  and  the  E  group  was  in  thigh  ci rcumf erence  measures. 
The  DE  group  was  different  from  the  C  group  on  body  weight, 
tricep,  front  thigh,  and  rear  thigh  skinfolds.  Significance 
was  noted  between  the  C  and  DE  groups  on  hip  ci rcumference 
only. 

The  D  group  and  DE  group  differed  only  on  subscapula, 
umbilical,  and  pubis  skinfold  measures.  No  differences  were 
found  between  the  D  and  DE  groups  on  circumference 
measurements.  Nonsignificance  was  also  shown  between  these 
groups  on  fat-free  weight,  body  density,  and  percent  body 
fat.  The  E  group  differed  from  the  DE  group  only  on  mean 


rear  skinfold. 


. 
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V.  SUMMARY  AND  CONCLUSIONS 


The  purpose  of  this  study  was  to  examine  the  effects  of 
a  low-energy  diet,  an  exercise  program  and  a  combined 
program  of  the  same  diet  and  exercise  on  changes  in  body 
composition  of  women  and  to  compare  the  effects  of  the  three 
treatments  to  a  control  group  with  no  restr i ct ions . 

Forty-seven  sedentary  women  were  randomly  assigned  to 
one  of  four  groups:  a  control  group  with  no  restr ict ions ,  a 
low-energy  diet  group,  an  exercise  program  three  times  per 
week,  or  a  combined  program  of  the  same  diet  and  exercise 
protocol.  The  duration  of  the  study  was  10  weeks. 

The  changes  in  body  composition  were  assessed  by 
skinfold  measurements:  subscapula,  suprailiac,  umbilical, 
pubis,  front  thigh,  rear  thigh,  and  calf.  Ci rcumference 
measures  from  upper  arm,  bust,  waist,  hip,  thigh,  and  calf 
were  also  taken.  Fat-free  weight,  body  density,  and  percent 
body  fat  were  estimated  from  hydrostatic  weighing.  The 
average  weekly  weight  of  each  group  was  also  recorded  for 
the  10  weeks.  A  one-way  analysis  of  covariance  (ANCV)  was 
used  to  determine  changes  in  pre  and  post  mean  variables. 

A.  CONCLUSIONS: 

Within  the  limitations  of  this  study  the  following 
conclusions  were  made: 

1)  Body  weight  alone  does  not  reflect  changes  in  body 
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compos i t i on . 

2)  SKinfold  measurement  alone  is  not  an  accurate  assessment 
of  changes  in  body  fat. 

3)  Percent  body  fat  may  be  decreased  by  the  regimen 
followed  by  the  diet  and  the  diet  and  exercise  groups. 

4)  In  general,  it  appears  that  skinfold  measurements  are 
best  decreased  by  the  program  followed  by  the  diet 
group . 

5)  Generally,  it  seems  that  circumference  measures  are  best 
reduced  following  the  program  of  the  diet  group. 

6)  Fat-free  weight  does  not  decrease  regardless  of  diet, 
exercise,  or  diet  in  combination  with  exercise. 

B.  RECOMMENDATIONS: 

1)  More  research  is  needed  to  assess  the  effects  of  a 
combined  program  of  diet  and  exercise  on  the  body 
composition  of  women. 

2)  Fitness  levels  should  be  determined  before  an  exercise 
program  of  this  type  be  utilized. 

3)  Daily  energy  expenditure  should  be  assessed  in 
combination  with  daily  energy  intake  levels  during 
preprogram  and  experimental  conditions. 

4)  A  research  design  utilizing  a  blocking 
equate  the  groups  may  be  advantageous. 
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APPENDIX  A 

ALPHABETIC  CALORIE  CHART 


Food 


Calories 


ALPHABETIC 

CALORIE -CHART 


T  — Tablespoon 


A 

Abalene,  4  oz.  canned  90 

Almonds: 

dried.  1/2  cup  shelled  425 

roasted  4  salted.  1/4  t>.  71 1 

roasted  4  salted.  10  nuts  63 

roasted  4  unsalted.  10  nuts  61 

roasted  4  salted,  chopped.  1  T  37 

Anchovies.  4  fillets,  canned  28 

Anchovy  paste.  1  oz.  40 

Apple.  1  med.  fresh  70 

1  large  fresh  1 1 7 

1  cup  slices  83 

1  large  baked  158 

Apple  brown  Betty,  1/2  cup  175 

Apple  juice,  8  oz.  125 

Apple  pie.  1/6  of  9*  pie  373 

Apple  sauce,  sweetened.  1/2  cup  100 

Apple  sauce,  unsweetened.  1/2  cup  50 

Apricots,  fresh  3  average  58 

Apricots,  sweetened,  canned.  4  halves  105 

Apricots,  dried  1/2  cup  195 

Apricots,  frozen,  1/2  cup  sweetened  128 

Apricots,  strained,  canned  1  oz.  17 

Asparagus,  6  spears,  canned  20 

Asparagus,  6  spears,  frozen  20 

Asparagus,  boiled,  drained  6  19 

Avocados 

1/2  average  California  185 

1/2  average  Florida  157 

B 

Bacon.  2  slices  broiled  or  fried  drained  98 

Bacon,  Canadian  1  slice  broiled  or  fried,  drained  57 

Bagel,  medium  125 

Bamboo  shoots.  1/2  cup  raw  20 

Banana.  I  large  1  20 


Beet  greens,  boiled,  1/2  cup  20 

Beets:  1/2  cup,  boiled,  drained  25 

1/2  cup,  canned  w/ liquid  45 

1/2  cup,  canned,  drained  30 

Biscuits,  1  medium  130 

1  small  82 

Blackberries,  1/2  cup  fresh  42 

1/2  cup  canned,  heavy  syrup  114 

1/2  cup  juice  packed,  w/ liquid  65 

1/2  cup  water  packed,  w/ liquid  50 

Bbod  pudding  or  sausage,  4  oz  447 

Blintzes,  1  small  152 

Blueberries:  1/2  cup  fresh  43 

canned,  1/2  cnp  with  syrup  126 

canned,  1/2  cup  water  paqjsed  47 

frozen,  1/2  cup  sweetened  90 

frozen,  1/2  cup  unsweetened  40 

Bluefish,  baked,  4  oz.  with  2  tsp.  butter  168 

broiled.  4  oz.  with  2  tsp.  butter  180 

fried,  4  oz.  230 

Bockwurst,  4  oz.  300 

Bologna,  2  oz.  all  meat  150 

Bologna,  2  oz.  with  cereal  145 

Bouillon  cube,  1  cube  5 

Boysenberries.  canned,  1/2  cup  with  liquid  45 

frozen,  1/2  cup  sweetened  72 

Brains,  4  oz.  raw  150 

Braunschweiger ,  4  oz.  354 

Brazil  nuts: 

1/4  lb.  shelled  740 

1/2  cup  shelled  453 

4  oz.  100 

Bread: 

Italian,  slice  53 

protein,  slice  45 

pumpernickel,  1  sfice  74 

raisin,  1  slice  63 

rye.  1  slice  55 

white,  1  slice  gO 

whole  wheat,  1  slice  55 

Bread  sticks,  1/2  lb.  salted  871 

Breadcrumbs.  1  T  dry.  grated  25 

Broccoli,  2  Ige.  spears  65 

boiled,  diained,  cut.  1/2  cup  20 

frozen,  1/2  cup.  chopped  28 

frozen,  2  spears  55 

Brown  betty,  1/2  cup  250 

Brussel  sprouts.  1/2  cup  boiled  25 

frozen,  1/2  cup  35 

Butter  IT  salted  or  unsalted  10O 

Buttermilk  8  oz.  glass  85 

Butternuts,  4  —  5  nuts  95 


89 


Banana.  1/2  cup  fresh  slices  64 

Banana  cream  pie  1/6  of  9'  pie  300 

Banana  f/itter,  1  180 

Barley.  2  1  pearled,  dry  98 

Bass,  baked  or  broiled,  4  oz.  180 

Bean  sprouts,  raw,  1/2  cup  16 

Bean  sprouts,  raw.  1/2  cup  soy  25 

Beans: 

1/2  cup  baked,  canned  160 

4  oz.  canned  barbecue  124 

butter,  frozen.  1/2  cup  313 

green.  1/2  cup  cooked  14 

green,  canned,  1  oz.  6 

kidney.  1/2  cup  cooked  115 

Tima.  1/2  cup  cooked  or  canned  80 

lima,  3  tbsp,  frozen  HO 

navypea,  1/2  cup  cooked  118 

soup,  homemade.  1  cup  260 

war.  1/2  cup  boiled  16 

war.  canned  1/2  cup  with  liquid  23 

wax,  frozen.  1/2  cup  cut  25 

Beans  4  l ranklurters,  canned  4  oz.  164 

Beans  &  groundbeef,  4  oz.  canned  140 

Beel: 

brisket,  lean  S  fat.  4  oz.  braised  470 

brisket,  braised  lean  only  4  oz.  255 

brisket.  3  med  slices.  350 

chuck.  4  oz.  lean  and  fat.  pot  roasted  487 
chuck,  ground.  4  oz.  315 

corned.  4  oz.  288 

corned.  1/2  cup  hash  145 

chuck  steak,  lean  and  fat,  4  oz.  broiled  517 
club  steak,  lean.  4  oz.  broiled  278 

flank  steak,  4  oz.  lean  only,  pot  roasted  223 
lean  only.  3  oz..  110 

round.  3  oz.  197 

rump,  lean  and  fat.  roasted  4  oz.  237 

sirlom.  4  oz  lean  broiled  245 

sirloin.  4  oz  lean  and  fat  broileo  555 

short  rbs.  4  oz  485 

steak,  club.  4  oz  330 

steak,  filet  Mignon.  4  oz.  400 

steak.  Hank.  4  oz  280 

sleak.  porterhouse.  4  oz  290 

steak,  rib.  4  oz  315 

Steak  tenderloin  4  o?  270 

stew  meat,  chuck.  4  oz.  410 

stew  meat,  round.  4  oz.  315 

tongue,  boiled,  4  oz.  268 

Beef,  corned,  4  oz.  med  fat  boiled  425 

lean  canned,  4  oz.  210 

Beef,  chipped  or  dried,  uncooked  4  oz.  231 

Beef  p*.  frozen  8  oz  pie  436 

Beef  stew,  canned.  4  cz.  90 


c 

Cabbage: 

1/2  cup  raw,  chopped  12 

1/2  cup  white  boiled,  drained  17 

1/2  cup  red,  raw.  shredded  15 

Cake: 

angel,  plain  3‘  sfice  155 

cheese.  2‘  slice  250 

cup  cake.  1  average,  plain  130 

cup  cake,  1  chocolate  200 

fruit  cake.  1/4"  slice  70 

gingerbread,  1  med.  sq.  180 

jelly  roll,  1  med.  slice  150 

marble,  1  med.  siice  180 

pound.  1  med  slice  125 

sponge.  1*  slice  7J 

Candy:  almond  joy,  10^  bar  235 

chocolate  milk,  1  oz.  148 

chocolate  fudge,  I  oz.  125" 

gum  drops,  1  large  50 

.  jelly  beans,  10.  or  1  oz.  10( 

jujubes.  1  pc.  | 

life  savers,  all  flavors,  1  pc.  10 

life  savers,  1  pc.  mint  8 

peanut  brittle.  1  oz.  120 

sourbalfs,  1  20 

Cantaloupe: 

1/2  5'  diam.  melon  55 

1/2  cup  diced  35 

Caoicola,  2  oz.  288 

Carrots.  1  average  raw  20 

1/2  cup  canned  with  (quid  34 

Casaba  melon,  fresh,  8  oz.  30 

Cashew  nuts,  roasted,  salted  or  unsalted.  6—8  84 

Catsup.  1  1  18 

Cauli flower.  1  cup  cooked  28 

1  cup  frozen  45 

Caviar,  granular.  1  oz.  75 

Celery:  1  slalk  6 

1/2. cup  raw.  diced  9 

1/2  cup  boiled,  drained  9 

soup,  1  cup,  creamed  200 

Cereal 

all  bran.  1  cup  195 

cheer  ios.  1  cup  100 

corn  flakes  80 

cream  of  wheat,  1  cup  cooked  133 

f  arina.  instant  cooking,  1  cup  cooked  105 

grape  nuts,  1  cup  400 

grape  nut  Flakes,  1  cup  150 

oat  flakes,  1  cup  ^5 

oatmeal,  1  cup  cooked  130 

pep.  1  cup  106 

puffed  rice.  1  cup  51 


Food 


Calories  Food 


Calories 


rice  krispies,  1  cup  106 

shredded  wheat  1  biscuit  65 

special  K,  1  cup  70 

wheat,  rolled.  1  cup  cooked  t  177 

wheaties,  1  cup  108 

Cervelat,  soft,  2  o z.  1 75 

Chard,  Swiss,  cooked.  1/2  cup  14 

Cheese. 

blue  or  Roquefort,  1  o z  105 

Cheddar  or  American.  1*  cube  70 

cheddar  or  American,  1  cup  grated  445 

Cheddar  processed.  1  oz.  105 

Cottage  cheese,  from  skim  milk: 

creamed.  1  cup  240 

creamed.  1  oz.  30 

uncreamed,  1  cup  195 

uncreamed.  1  oz.  25 

cream  cheese.  1  oz.  105 

Swiss,  1  oz.  domestic  105 

Cheese  doodles,  10  pcs.  25 

Cheese  straws  1  oz.  128 

Cherries 

raw,  sweet,  with  stems,  1  cup  80 

canned,  red.  sour,  pitted.  1  cup  230 

marashino.  2  average,  bottled  20 

Chestnuts  fresh,  2  large  29 

dried,  shelled,  1/2  cup  190 

Chicken,  cooked: 

broiled,  3  oz.  flesh  only  115 

fried.  1/2  breast  155 

fried,  drumstick  90 

canned,  boneless,  3  oz.  170 

a  la  king.  1/2  cup  235 

pie  8.  oz.  frozen  495 

stew.  4  oz  canned  94 

Chop  sney,  canned,  with  meat  4  oz.  72 

Cho*  ncm.  chicken,  canned,  without  noodles.  4  oz  43 
Clams 

raw.  meat  only.  3  oz.  65 

canned  solids  and  liquid,  3  oz  45 

Fried,  5  125 

steamed  with  butter.  12  300 

Cocoa,  mix,  powder.  2  heaping  tsp.  50 

Cocoanut,  fresh,  1/2  cup,  shredded  170 

fresh,  2'  sq  xl/2*  156 

dried,  1/2  cup  sweetened  170 

Coconut  milk,  1/2  cup  27 

Cod.  4  or  broiled  with  butter  195 

Coffee,  1  cup  instant,  plain  3 

Coffee.  1  cup.  prepared,  plain  2 

Cookies  1  butler  41 

1  chocolate  49 

l  chocolate  chip  60 

1  creme  sandwich  50 

1  fig  newton  60 

1  ginger  snap  32 

1  graham  cracker  18 

1  lemon  snap  1 7 

1  lorna  doone  38 

1  maComar  60 

1  macaroon  85 

1  oatmeal  61 

1  peanut  34 

1  social  tea  21 


E 

Eggs: 

1  whole  large,  raw  80 

1  whole  frier*-,  med.  HO 

1  omelette,  plain  lio 

1  cheese  omelette,  2  eggs  300 

1  Spanish  omelette,  2  eggs  335 

F 

Fats,  cooking  &  vegetable,  IT  110 

Figs,  3  small  raw  90 

dried,  large,  1  60 

Filberts.  10  12.  shelled  95 

Finnan  haddie,  3  oz.  100 

Fish  cakes,  fried,  2  300 

Fish  sticks,  frozen,  cooked.  6  250 

Flounder,  4  oz.  uncooked  85 

Flounder,  baked  ‘with  butter,  4  oz.  222 

Franklurters.  cooked.  1  average  150 

Fruit  cocktai.  1/2  cup  canned  w/syrup  100 
Fruit  salad,  canned.  4  T  200 

G 

Garlic,  raw,  1  average  clove  3 

Gefilte  fish,  8  oz.  ISO 

Gelatin,  prepared.  1/2  cup  80 

Goose,  roasted,  meat  only  4  oz.  260 

Gooseberries,  fresh,  1/2  cup  30 

Gooseberries.  1/2  cup  canned,  w/  syrup  105 
Grapefruit,  raw.  med.  1/2  60 

Grapefruit,  canned,  w/  syrup,  1/2  cup  90 

Grapefruit,  juice.  1  cup.  tresh  95 

Grapefruit,  juice,  frozen,  sweetened  6oz.  350 

Grapes,  raw.  American  type.  1  cup  65 

Grapes,  raw,  European  type,  1  cup  95 

Grapejuice,  bottled  or  canned.  1  cup  165 

Gravy.  4  T  135 

Grits,  cooked,  1  cup  160 

Gum.  chewing.  1  stick  10 

H 

Haddock,  frozen,  2  fillets.  4  oz.  88 

Haddock,  3  oz.  fried  •  1 40 

Ham,  light  cured,  lean  and  fat  roasted,  2  oz.  245 
steed  boiled,  3  oz.  200 

spiced,  canned,  2  oz.  165 

canned,  deviled.  4  oz.  400 

Hazelnuts,  10  100 

Headcheese.  2  oz.  155 

Heart,  beef,  lean,  '4  oz.  120 

chicken.  4  oz.  boiled  195 

Herring:  1  medium  Atlantic  *10 

1  »  Pacific  110 

kippered,  2  oz.  120 

marinated  with  cream,  sm.  pc.  140 

pickled.  Bismarck,  2  250 

smoked,  kippered,  4  oz.  240 

Hickorynuts.  10  small  70 

Honey.  IT  strained  65 

Honeydew  melon.  1  wedge,  med.  50 

Horseradish.  IT  5 

Huckleberries.  1  cup  tS 


' 
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1  sugar  Wafer 
1  vanilla  wafer 
1  waffle  creme 

Com: 

1  ear,  boiled,  drained,  on  cob 
1/2  cup,  boiled,  drained,  kernels 
1/2  cup,  canned,  cream  style 
1/2  cup.  canned,  whole  kernels 
1/2  cup,  frozen,  with  butter  sauce 
Corn  fritter,  1 
Cornstarch,  1  T 

Cowpeas.  canned.  1/2  cup  with  iquid 
Crabmeat,  4  oz. 

Crabapples,  1  average 
Cracker  meal,  1  T 
Crackers: 

ritz.  1 
sal  tines.  1 
soda.  1 
triangle  thins 
triscuits 
zwieback 
Cranberries: 

fresh,  1/2  lb. 
juice,  cocktail  8  oz. 
sauce,  jellied,  canned.  4  oz 
sauce,  whole,  canned,  4  oz. 

Cream- 

light  or  table.  1  T 
half  and  half.  1  T 
heavy,  1  T 
sour,  1  T 
whipped.  1  T 
Crisco,  1  T 

Cucumber.  1  med.  raw.  pared 

D 

Dandelion  greens,  raw,  1/4  lb. 

Dates,  natural,  dry,  1 
Doughnuts,  1,  cake  type 
Doughnuts.  1,  jely 
Duck,  4  oz.  seat  only,  roasted 


I 

Ice  cream: 

chocolate,  1/4  pt.  150 

coffee,  1/4  pt  175 

custard,  1/4  pt  155 

milk  sherbert,  1/4  pt  145 

strawberry.  1/4  pt.  185 

vanifla.  1/4  pt.  150 

ices.  1/4  pt.  120 

Ice  cream  cone,  sugar.  1  37 

Ice  cream  sandwich.  1  210 

J 

Jams  and  preserves.  aO  flavors  1  T  55 

Jellies,  IT  55 

Junket.  1/2  cup  with  whole  mik  115 

K 

Kale.  1  cup  boiled,  drained  30 

Kale,  1  cup  frozen  chopped  45 

Kidneys,  beef  or  veal.  4  oz  jgQ 

Kidneys,  lamb.  4  oz  120 

Kidneys,  pork.  4  oz  135 

Knockwurst.  4  oz  3(5 

Kahlrabi.  1/2  cup  boiled,  drained  jq 

Kumquats  fresh.  5  average  55 

L 

Lamb  liimmed.  cooked 

chop  thick  with  bone  broiled.  I  400 

lean  and  fat.  4  oz  400 

lean  only.  2  6  oz  140 

leg.  roasted,  lean  and  tat.  3  oz  235 

*  •  •  only.  2.5  oz.  1  70 

shoulder,  roasted  lean  and  tat.  3  oz  285 
shoulder,  roasted,  lean  only.  2  3  oz  *70 

shish  kebab  6  pcs  510 

lard,  IT  123 

Leeks,  raw.  I  med  I  5 

Lemon  juice,  fresh.  1/Z  cup  30 

tresh  IT  5 

canned  ot  bottled  I T  3 

frozen,  concentrate  IT  17 


18 

14 

48 

70 

69 

95 

70 

100 

95 

29 

71 

120 

30 

45 

17 

15 

25 

9 

22 

30 

100 

165 

185 

195 

31 

20 

51 

30 

25 

108 

30 

50 

20 

130 

174 

350 
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Food 

Calories 

F  ood 

Calories 

lemonade.  8  oz  frozen  diluted 

1 10 

Parsley,  raw.  IT 

1 

lemonade,  pink.  8  oz.  frozen  diluted 

100 

Parsnips.  1/2  cud  boiled,  drained 

50 

lemons,  fresh,  1  average 

20 

Pastrami  2  oz  ^ 

1  71 

lentils,  cooked.  1/2  cup  whole 

100 

Pate  de  toie  gras  canned  1  oz 

131 

lettuce  Boston  or  Bibb  1/2  lb 

25 

Pastry,  apple  turnover  1 

270 

Iceberg.  1/2  ib 

28 

Danish,  1  small 

205 

Romaine.  1/2  Ib 

25 

Peaches.  1  average  fresh 

35 

Simps.  ..  1/2  Ib 

25 

1/2  cup  canned,  w/  syrup 

100 

lichee  nuts,  5 

40 

1/2  cup  dried 

210 

lime  juice,  IT.  fresh 

5 

1/2  cup.  sweetened  frozen  sliced 

100 

Lime  juice  IT.  canned  or  bottled 

4 

Peanut  butter.  1 T 

95 

limeade.  8  oz.  glass  frozen  diluted 

100 

Peanuts,  raw.  1/4  Ib  shelled 

640 

Limes  1  average  fresh 

20 

roasted.  1/4  Ib  sheBed 

660 

liver  beel.  fried.  2  oz 

130 

roasted  £  salted  1/4  Ib 

660 

calves,  fried.  2  oz 

150 

Pears  1  fresh  average 

100 

chicken,  simmered  2  oz 

95 

1/2  cup  canned,  w/syrup 

97 

lamb.  2  oz.,  broiled 

150 

1/2  cup  dried 

214 

liverwurst.  fresh  2  oz. 

175 

Peas  fresh.  1/2  cup  boded. 

58 

smoked  2  oz 

182 

canned.  1/2  cup  w/bpuid 

70 

lobster,  canned  or  cooked.  6  oz 

135 

frozen,  1/2  cup  ' 

70 

lobster,  average,  baked  or  broied 

31  5 

split,  boiled  1/2  cip 

115 

Lobster  tad.  African.  1  broded 

180 

Peas  &  carrots.  1/2  cup  frozen 

51 

loi  2  oz 

190 

Pecans,  whole.  6 

105 

M 

IT  chopped 

50 

170 

Peppers  raw  green.  1  average 

15 

Macadamia  nuts.  10  nuts  shelled 

raw  red,  1  average 

20 

Macaroni:  1/2  cup  boiled  8  10  min 

95 

Perch.  4  oz  raw.  white 

135 

>  »  .  14  20 

78 

Persimmons.  1  average 

85 

»  cup  with  cheese 

235 

Pickle  relish.  1  T  barbecue 

31 

Mackeral.  broiled.  4  oz  w/butter 

262 

1  T  hamburger 

18 

canned  with  liquid  4  oz 

205 

1  T  sweet 

18 

salted.  4  oz 

250 

Pickles.  1  large  dill 

15 

Malted  milk  powder  1  / 2 T 

100 

1  large  sour 

15 

Mango.  1  average  fresh 

130 

1  average  sweet 

30 

Margarine.  1  T 

100 

Pie.  1/7  of  9*  diam.  pie 

pat  or  square 

50 

apple.  1  sector 

345 

Marmalade,  1  T 

55 

cherry.  1  sector 

355 

Mavonnaise.  1  T 

110 

custard,  1  sector 

280 

Meat  loaf,  beef  &  pork.  2  sBces 

500 

lemon  meringue.  1  sector 

305 

Meatbals.  2  average 

300 

mince,  1  sector 

365 

Melon  balls,  frozen  4  oz 

38 

pumpkin.  1  sector 

275 

Milk  cow's.  8  oz.  glass  whole 

160 

Pig’s  feet,  boiled,  3  oz 

130 

buttermilk.  £  oz.  glass,  cultured 

891 

pickled.  3  oz 

175 

fluid,  non  fat.  8  oz.  glass 

90 

Pimientos.  1  average,  canned 

10 

evaporated,  unsweetened.  )  cup 

345 

Pineapple,  1  slice,  fresh 

45 

condensed,  sweetened  1  T 

65 

1  large  shce  canned  w/syrup 

90 

dry.  whole.  1  cup 

515 

1/2  cup  frozen,  sweetened,  chunks 

100 

dry.  nonfat,  instant.  1  cup 

250 

Pineapple  juice,  8  oz.  glass  unsweetened,  canned  138 

chocolate  flavor.  1  cup 

190 

frozen,  unsweetened,  8  oz  glass  diluted 

130 

Melasses.  IT  light  cane 

50 

Pineapple  grapefruit  juice,  canned.  8  oz  glass 

135 

1 T  blackstrap 

43 

Pineapple-orange  juice,  canned.  8  oz  glass 

135 

Muffins  bran.  1  average 

105 

Pine  nuts,  1/8  lb  shelled. 

310 

blueberry.  1  average 

125 

Pistachio  nuts.  1/8  lb  sheled 

338 

corn.  1  average 

105 

Pizza  pie.  average  wedge 

240 

date.  1  average 

14C 

Plums,  1  fresh  average  damson 

36 

English.  1  average 

125 

1  fresh  average  prune  type 

24 

raisin.  1  average 

130 

canned,  purple  w/syrup.  4  plums 

135 

whole  wheat.  1  average 

120 

Popcorn.  I  cup  plain 

54 

Mushrooms  raw.  1/4  Ib 

30 

popped,  sugar-coated.  2  oz 

218 

canned  4  oz  with  liquid 

20 

Pork 

Mussells.  raw  meat  only  4  oz 

108 

lean  only.  1.7  oz.  chop 

130 

Mustard  prepared  1 T 

10 

lean  and  tat,  2.3  oz.  chop 

260 

roast,  lean  and  fat.  3  oz 

310 

N 

roast,  lean  only.  2  4  oz 

175 

Nectarines  1  average  fresh 

Noodles,  egg.  cooked  1/2  cup 

Noodles  fried  canned  4  oz 

30 

100 

550 

sparenbs.  4  med 
tenderloin,  4  oz 

Potato  chips  10 

168 

280 

US 

Nuts  see  md'viduai  li s  1 1 n { s 
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Ol  codkver  1  T 

100 

corn  IT 

122 

cottonseed.  IT 

125 

mineral.  IT 

5 

olive  1  T 

125 

peanut.  1  T 

124 

safflower  !  T 

128 

salad.  I  T 

124 

soybean.  1  I 

125 

Okra  boiled,  diamed.  8  average 

25 

frozen.  1/2  cup 

35 

Olives  5  large  green 

35 

5  green  stuffed,  medium 

65 

ripe  or  black,  5  large 

43 

Onions  1  T  chopped  raw 

4 

1/2  cup  boded,  drained 

30 

4  average  sour  pickled 

4 

Onion  rings.  Irozen  4  ez 

145 

Oranges,  raw 

California,  navel  ( winter)  1 

60 

Florida,  al  varieties.  1 

75 

Orange  juice.  1  cup  California 

1 15 

1  cup  Florida 

100 

1  cup  canned,  unsweetened 

110 

O'ange  &  grapefruit  juice 

frozen  concentrate,  undiluted.  1 

can  325 

Oysters  meat  only,  raw  1319  med 

160 

stew  with  milk.  1  cup 

212 

fried  5 

250 

P 

Pancakes.  4  diameter 
1  buckwheat 
1  wheat 

Papaya  juice  8  or  glass  canned 
Papayas.  1/2  cup  cubes 


Potatoes 

1  med,  baked,  peeled  after  baking  go 

1  med,  boiled,  peeled  after  bofing  105 

1  med,  boiled,  peeled  before  boding  80 

l  cup  mashed  w/roilk  125 

1  cup  mashed  w/mdk  and  batter  185 

19  pcs.  french-fried  155 

10  pcs.  frozen,  heated  125 

Potatoes,  sweet.  1  average,  baked  155 

1  average,  boiled  170 

1  smal.  candied  315 

Pretzels,  10  small  sticks  40 

1  large  pretzel  134 

Prunes.  1  large  dried  20 

Prune  iuice  canned.  1  cup  200 

Pumpkin,  1/2  cup  canned  38 

Q 

Quince,  1/4  lb.  78 

R 

Rabbit,  4  oz.  stewed,  meat  only  245 

Radishes.  4  smai  without  tops  5 

Raisins,  dried,  1/4  cup  *15 

Raspberries'  1  cup  black  100 

1  cup  red  70 

Rhubarb,  1/2  cup  cooked,  sweetened  195 

Rice,  white,  cooked.  1  cup  18b 

brown,  cooked,  1  cup  200 

white,  precooked.  I  cup  210 

fried.  1  cup  260 

Spanish,  I  cup  175 

Rolls,  plain.  1  115 

hard,  round.  I  160 

frankfurter.  I  160 

hamburger.  1  150 

sweet.  1  135 

Rutabagas  1/2  cup  boled  drained  35 
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Food 

Calories 


s 

Salad  (lettuce),  raw,  butterhead  as 

Boston  types,  head.  4*  diam  30 

Salad  dressing 

IT  blue  cheese  85 

IT  French  63 

1  T  mayonnaise  _  |Q5 

I  T  Roquefort  85 

I  T  Russian  1 06 

Salami.  4  oz  cooked  352 

Salmon,  4  oz  canned.  Atlantic  230 

4  oz.  canned,  pink  |65 

4  oz  canned,  red  195 

s  oz.  smoked  200 

4  oz.  broiled  with  butter  240 

Sardines,  canned  in  brine  4  oz  220 

"  in  oi.  4  oz.  190 

•  in  tomato  sauce.  4  oz  225 

Sauces: 

barbecue  IT  jg 

chocolate  1  T  65 

fudge  1  T  85 

soy  1  T  9 

tartar  1  T  95 

tomato  canned,  1/4  cup  40 

Worcestershire  IT  12 

Sauerkraut.  1  cup,  canned,  w/iiquid  40 

Sausage,  pork: 

4  oz.  brown  and  serve  480 

4  oz  links  or  bulk,  cooked  538 

4  oz.  links,  smoked,  country  style  390 

4  oz  canned,  drained  433 

4  oz.  Vienna,  canned  275 

Scallops,  4  oz.  bay  or  sea.  steamed  128 

4  oz  breaded,  fried,  frozen,  reheated  225 

4  oz.  broiled  175 

Sesame  seeds.  1  oz  160 

Shortening.  1  T  100 

Shad.  4  oz  190 

Shrimp,  canned,  meat  only.  4  oz  135 

Smelt,  fried.  2  small  250 

Sole.  fiCets.  2.  frozen  88 

Soups,  canned,  ready-to-serve  (prepared  with  equal 
amount  of  water) 

bean  with  pork  1  cup  170 

beef  noodles  1  cup  70 

beef  bouillon,  broth,  consomme,  1  cup  30 

chicken  noodle  1  cup  65 

clam  chowder  |  cup  85 

corn  chowder  1  cup  200 

green  pea  1  cup  130 

lentil  1  cup  130 

mushroom  cream  ol  I  cup  210 

onion  1  cup  50 

tomato  I  cup  9C 

vegetable  w/beet  I  cup  80 

Spaghetti,  boded  fr-10  minutes,  drained  I  cup  1 9 5 
boiled  14-20  minutes,  drained  1  cup  155 

canned,  in  tomato  sauce  w/cheese  4  oz  86 

Spinach,  raw  4  02  trimmed  20 

boded  I  cup  4? 

frozen,  leal  I  cup  50 

fiozen.  chopped.  I  cup  46 

Squash,  cooked,  summer.  1  cup  diced  30 

baked,  winter.  1  cup  mashed  130 

trozen.  yellow.  1  cop  42 


Food 

Strawberries,  t  cup  fresh 

frozen.  1/2  cup.  halves 
frozen.  1/2  cup.  whole 
Succotash.  1/2  cup  frozen 
Sugar  (cane  or  beet)' 

1  T  granulated 
1  lump 

l  T  powdered 
l  T  brown 

Sweetbreads' 4  #z.  beef,  braised 
4  oz.  calf,  braised 
4  oz.  lamb  braised 

Swordfish.  4  oz.  broiled  with  tsp  butter 
Syrups: 

I  T  chocolate 
l  T  corn 
I  T  maple 
1  T  light  molasses 
1  T  blackstrap  molasses 


T 


Tangerine.  1  average 

40 

Tangerine  juice,  frozen,  unsweetened.  1  glass 

115 

Tangerine  |ujce.  canned.  8  oz  glass,  sweetened 

125 

Tea.  bags' or  loose.  1  cup.  plain  prepared 

1 

Tea.  instant,  prepared,  plain  1  cup 

4 

Thuringer,  2  oz. 

175 

Toast,  melba.  1  sice 

25 

Tomato.  1  average,  fresh 

35 

Tomatoes 

canned,  stewed.  1/2  cup 

33 

juice,  8  oz  glass  canned 

46 

juice  cocktai.  canned.  8  oz 

51 

Tongue 

4  oz.  beef,  braised 

277 

2  oz  deviled  or  potted,  canned 

165 

2  oz  pickled 

151 

Tuna 

canned,  in  oi.  drained,  soids  4  oz 

225 

eannec  in  water.  w/liQuid.  4  oz 

144 

pie  frozen.  8  oz 

452 

Turkey,  roasted.  4  oz.  dark  meat 

230 

roasted.  4  oz.  fight  meat 

200 

8  oz.  turkey  pie  froztn 

447 

turkey  potted.  4  oz. 

283 

Turnip  greens*  J>oiled,  1/2  cup 

l& 

Turnips,  boiled,  drained.  1  cup 

36 

V 

Veal,  cooked 

cutlet,  without  bone  broiled  3  oz 

1 85 

roast,  med  lat  3  oz 

230 

Venison.  3  oz.  roasted 

170 

w 

Waffles.  1  medium 

215 

Walnuts.  1/2  cup  black,  halves 

315 

1/4  lb.  English  shelled 

438 

1  T  English  chopped 

52 

Water  chestnuts,  raw.  Chinese.  1/2  lb 

135 

Watercress,  raw.  1/4  lb 

20 

Watermelon^  fresh.  1/2  cup  cubes  or  bans 

26 

fresh,  1/2  lb 

27 

Weakfish,  4  oz.  broiled 

237 

Wheat  germ.  1  T 

29 

WhiteliSh  4  oz.  smoked 

176 

Y 

Yogurt.  1  cup.  skimmed  milk 

120 

z 

Zucchini,  cooked,  plain,  drainr'  cuo 

40 

Zwieback  l 

30 

Calorie  s 

55 

155 

100 

90 

45 

25 

30 

50 

363 

191 

198 

193 

49 
57 

50 
50 
43 


■ 

A 
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INSTRUCTIONS  FOR  FOOD  BEHAVIOUR  RECORD 


1)  Do  not  leave  any  column  blank  on  the  food  behaviour 
record . 

2)  Record  the  time  of  beginning  and  the  time  of  ending  each 
meal  or  snack .  An  entry  should  be  considered  a  separate 
meal  or  snack  if  there  has  been  a  lapse  of  fifteen 
minutes  between  bites. 

3)  Record  the  place  where  eaten.  If  at  home,  the  room.  If 
away  from  home,  the  name  of  the  restaurant  or  store  and 
whether  at  a  counter,  table,  desk,  etc. 

4)  Physical  position.  Use  the  following  code:  standing  (1), 
sitting  (2),  and  lying  down  (3). 

5)  Alone  or  with  whom.  If  alone,  write  "alone."  If  with  one 
or  more  people,  write  the  number  and  relationship,  for 
example,  "3  -  boyfriend  and  other  couple." 

6)  Associated  activity.  Anything  that  you  are  doing  while 
eating,  such  as  reading,  watching  TV,  talking,  studying, 
etc . 

7)  Mood.  Record  your  mood  just  before  you  begin  eating.  Use 
the  first  letter  of  whichever  word  most  nearly  coincides 
with  your  mood:  Neutral,  Content,  Tense,  Depressed, 
Angry,  Happy,  Bored,  Fatigued,  Rushed. 

8)  Hunger.  Record  your  feeling  of  hunger  just  before  eating 
using  the  following  code:  no  hunger  (0),  faint  hunger 
(1),  mild  hunger  (2),  moderate  hunger  (3),  great  hunger 
(4),  extreme  hunger  (5). 

9)  Record  the  name  of  the  food  and  the  amount  eaten.  In  the 
next  column  note  if  this  was  a  meal  (M)  or  a  snack  (S). 

10)  Look  up  the  number  of  calories  in  each  portion  and 
record  the  value.  Refer  to  "Calorie  Chart"  for  calorie 
va 1 ues . 
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ACTIVITY  RECORD  SHEET 


DAY 


ACT  IV.  TYPE 

TIME  Mln/Sec 

INTENSITY 

walk,  run, jog 
ski p ,swim,cl imb 

1 

J 

leisurely,  slow 
briskly .moderate 
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APPENDIX  E 

COMPLETE  EXCHANGE  LISTS  FOR  DIABETIC  EXCHANGE  DIET 


EXCHANGE  LISTS  FOR  RESTRICTED  CALORIE  DIETS 


MILK  EXCHANGES -LIST  1 

Orcr.i|*s  exchange  is  equivalent  to  theiize  of  serving  lifted  below. 

Vi  cup 

2  tbap. 
Vi  cup 


Skim  milk  Vi  cup 

Powdered  skim  milk  2  tbsp 

2T-;  Milk  (deduct  Vi  Vi  cup 

fat  exchange) 


buttermilk,  skim 
Powdered  instant  skim  milk 
Yoghurt,  plain 


VEGETAELE  EXCHANGES  — LIST  2 

One  vegetable  exchange  is  equivalent  to  1  serving  of  the  size  indicated  in 
Group  A  or  2  servings  of  the  size  indicated  in  Group  13. 


GROUP  A— 


1  cup — 

Beet  greens,  cooked 
Kohlrabi,  cooked 
Tomatoes,  canned 
Vegetable  juice 
Tomaio  juice 
Sauerkraut,  canned 


Canned  condensed  soup — 
3  level  tbsp. 


Vi  cup— 

Beets,  cooked  or  canned 
Broccoli,  cooked  (4  stalks) 

Brussel  sprouts,  cooked 
Carrots,  raw,  diced  or  cooked 
Mixed  carrots  and  peas 
Dandelion  greens,  cooked 
Onions,  chopped  or  1  medium 
Parsnips 
Peas,  green 

Squash,  Hubbard  or  pepper,  baked  or  mashed 
Turnips,  yellow  or  while,  cooked 
Vegetables  mix  (carrots,  peas,  limas,  corn) 


In  addition  one  vegetable  from  Group  B  may  be  taken  at  each  meat,  if  dcsiiud. 


VEGETAELE  EXCHANGES— LIST  2 

One  vegetable  exchange  is  equivalent  to  f  serving  of  the  size  indicated  in 
Group  A  or  2  servings  of  the  size  indicated  in  Group  B. 


GROUP  B— 


Asparagus 

Beans,  yellow  or  green,  canned  or  cooked 
Bean  sprouts,  raw 
Cabbage,  raw  or  cooked 
Cauliflower,  cooked 
Celery,  raw 

Celery,  chopped  or  cooked 

Chard,  cooked 

Cucumber 

Endive 

Kale 

Lettuce 

Onion,  green 

Pepper,  green,  raw  or  cooked 

Pimento,  canned 

Radish 

Spinach,  cooked  or  canned 
Tomato  juice  (no  sugar  added) 

Tomato,  raw 

Vegetable  marrow,  cooked 
Zucchini 


5  stalks 
Vj  cup 

1  cup 
Vi  cup 
Vi  cup 
4  stalks 
Vi  cup 
Vi  cup 

8  slices  or  Vi  medium 

1  stalk-6" 

Vi  cup 

4  large  leaves  or  V»  head 

2 

1  medium 
3  tbsps. 

6 

Vi  cup 
Vi  cup 

T medium  (2'/i"  dia.) 

Vi  cup 
Vi  cup 
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FRUIT  EXCHANGES— LIST  3 

One  fruit  exchange  contains  10  gms.  of  carbohydrate  and  is  equivalent  to  the 
measure  indicated  below.  All  fruit  is  fresh,  cooked  or  canned,  without  added 
sugar.* 


Apple:  raw 

Vi  medium 

juice 

Vi  cup 

sauce 

Vi  cup 

Apricots 

2  medium 

Bananas 

Vi  small 

Berries:  blackberries 

'A  cup 

raspberries 

Vi  cup 

gooseberries 

V*  cup 

strawberries 

1  cup 

blueberries 

Vi  cup 

Cantaloupe 

1  cup  or  Vi  of  5"  dia. 

Cherries 

10  large 

Grapefruit:  raw 

Vi  small 

juice 

Vi  cup 

Grapes 

14 

Grape  juice 

Vi  cup 

Honeydew  melon 

Vi  cup  or  Vi  of  5"  dia. 

Ice  cream:  plain  vanilla,  strawberry, 

chocolate — deduct  l  fat  exchange  Vi  cup 

Nectarines 

1  medium  (2 Vi"  dia.) 

Orange 

1  medium  (2  Vi  "  dia.) 

Orange  juice 

Vi  cup 

Peach 

1  medium 

Pear 

1  small 

Pineapple 

Vi  cup  crushed  or  cubed 

Pineapple  juice 

'A  cup 

Plums 

2  medium 

Prunes,  cooked 

2 

Tangerine 

T  (2 Vi"  dia.) 

Watermelon 

1  cup  diced 

or  1  slice 

1"  x  5"  triangle 

•  If  a  controlled  amount  of  sugar  has  been  used  in  sweetening,  read  label  for 
size  of  serving  equivalent  to  one  exchange  „ 


BREAD  EXCHANGES— LIST  4 


One  bread  exchange  is  equivalent  to  one  slice  of  cracked  wheat,  whole  wheat, 
white,  brown,  or  rye  bread  or  as  indicated  below. 


Bread  (plain  or  toasted) 

Bagels 

Breadsticks 

Hamburger  bun  (3 Vi") 

Wiener  bun  (6") 

Melba  toast  (commercial) 

Matzos  (6"  square) 

Arrowroots 

Graham  wafers  (2"  square) 

Rusks 

Soda  biscuits  (2"  square) 

Cereals:  hot,  dry 
cooked 
cold,  flaked 
puffed 

shredded  wheat 
Corn,  canned 

Corn  on  the  cob  (4 Vi"  x  lVi"  x  2") 
Potatoes 

Macaroni,  cooked 

Rice,  spaghetti,  noodles,  cooked 


1  slice 
Vi 

5 

Vi  bun 
Vi  bun 

4  rectangular  slices 

5  round  slices 
1 

3 

4 

1  Vi  biscuits 

6 

2  tbsps. 

Vi  cup 
Vi  cup 

1  cup 
Vi  biscuit 
Vi  cup 
I  cob 

1  small  or  Vi  cup  mashed 
Vi  cup 
Vi  cup 


■ 
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MEAT  EXCHANGES 


LIST  5 


One  meat  exchange  is  equivalent  to  one  ounce  of  cooked  meat  or  the  size  of 
serving  listed  below. 

Mfol  or.d  Poultry 


Sliced,  medium-fat  beef,  veal,  lamb, 

pork,  ham,  poultry,  li\er,  tongue 

Minced 
Chops :  lamb 

pork  or  veal 
Steak,  beef 

Hacon  —  back  or  side  (crisp) 

Luncheon-type  meats 

Liverwurst,  salami,  summer  sausage 

Sausages 

Wieners 

Fish 

Fillets  and  steaks,  haddock,  halibut, 
cod,  sole,  whitefish,  salmon 
Canned  chicken  haddie,  crabmcat, 
lobster,  salmon,  tuna  fish,  etc. 
Sardines  (drained) 

Clams,  oysters,  scallops,  plain 
Shrimps,  plain 

Cheese 

Cheddar  or  processed 
Gruycre 

Dried,  grated  (Parmesan) 

Cottage 

Ebb* 


1  slice  4”  x  2"  x  ’//’ 

2  tbsps.  or  small  patty  (3  tbsps.  raw) 
1  small  chop,  3  oz.  raw  with  bone 

Vi  medium  chop,  4  oz.  raw  with  bone 
4”  x  2 "  x  '/a" 

3  slices 

1  siicc,  Vs"  thick 
1  slice,  Va"  thick  (1  ’/:"-2"  dia.) 

1  V:  (16  per  lb.) 

1  (9  per  lb.) 


1  piece  2"  x  1"  x  1" 

V4  cup 

3  fish  3''  each 

3  medium 
5  medium 

1  cube,  l'/i"  x  1"  x  1" 

1  slice  (packaged)  3  Vi"  x  3  Vi"  x  % 
1 'A  sections 

4  level  tbsps. 

3  tbsps. 

1  medium 


FAT  EXCHANGES  — LIST  6 

One  fat  exchange  is  equivalent  to  the  size  of  serving  listed  below. 
Butter  or  margarine  1  tsp.  or  1  pat  1"  x  1"  x 

Cooking  fat  or  oil  1  tsp. 

French  dressing  1  tbsp. 

Mayonnaise  1  tsp. 
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LIST  A  —  FREE  FOODS 


These  foods  contain  little  or  no  food  v 
zest  to  your  diet. 

Approved  sweetener 
Beverages:  artificially  sweetened 

carbonated  beverages 
(only  those  containing 
less  than  1  cal.  per  oz.) 
clear  lea  or  coffee 

Bouillon 
Clear  broth 
Consomme 

Flavouring  (vanilla,  lemon  extract) 
Watercress 


alue  and  may  be  used  as  desired  to  add 

Gelatine:  plain 

artificially  sweetened  jelly 
powders 

Horseradish 
Mushrooms 
Parsley 

Rennet  tablets 

Seasonings,  spices  and  herbs 
Vineear 


LIST  B  — CALORIE  POOR  FOODS 

These  foods  contain  very  little  food  value  in  the  amounts  listed  below,  't'ou  may 
choose  two  servings  of  these  foods  per  day  in  addition  to  your  diet. 

Cocoa  1  tsp. 

Cranberries,  cooked  without  sugar  1  tbsp. 

Cream  substitute — non  dairy  1  tsp. 

Lemon :  juice  1  tbsp. 

wedge  or  slice  1  medium 

Meat  sauces:  catsup  1  tsp. 

steak  sauce  1  tsp. 

chili  sauce  1  tsp. 

Pickles:  dill  unsweetened  1  medium 

sour,  mixed  4  pieces 

sweet,  mixed  (diet)  4  pieces 

Pimento  or  chopped  green  pepper  1  tbsp. 

Prepared  mustard  1  tsp. 


APPENDIX  F 


RECORDING  SHEET  FOR  DIABETIC  EXCHANGE  DIET 
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RECORDING  SHEET  FOR  DIABETIC  EXCHANGE  DIET 


CALORIC  LEVEL 


Fruit  (list  3) 

Meat  (list  5) 
Vegetab 1 es  (list  2) 


Exchanges 

Exchanges 

Exchanges  (group  A) 
(group  B) 


Mi  1 k-skim  (list  1 ) 
Bread  (list  *0 
Fat  (list  6) 


Exchanges 

Exchanges 

Exchanges 


MENU  PATTERN  DAY 


, 

MEAL/ SNACK 

EXCHANGE 

AMOUNT 

MENU 

Breakfast 

Snack. 

Lunch 

Snack 

Dinner 

Snack 

— 

APPENDIX  G 


WRITTEN  EXERCISE  PROGRAM  FOR  READING  WEEK 
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EXERCISE  PROGRAM 


Allow  approximately  twenty-five  minutes  -  use  slow  to 
moderate  music  Do  each  of  the  exercises  listed  below  five 
times  unless  otherwise  specified. 

POSITION:  Seated  cross-legged  on  the  floor. 


1 )  head  ci rcles 

2)  reverse  direction 

3 )  head  forward  and  back 

4)  head  side  to  side 


5)  shoulder  shrugs  using  both  shoulders 

6)  shoulder  shrugs  -  one  shoulder  than  other  shoulder 

7)  shoulders  forward  and  back  -  both 

8)  one  shoulder  forward  the  other  shoulder  back  -  reverse 

9)  shoulder  rotations  -  circle  them  both  forward 

10)  circle  them  both  backwards 

11)  one  shoulder  (right  one)  circling 

12)  one  shoulder  (left  one  )  circling 


13)  arm  circles  -  large  circles  using  both  arms 

14)  reverse  direction 

15)  lift  the  arms  up  above  the  head  touching  opposite 
shoulder  blade  and  down  to  the  ground 


POSITION:  Seated  -  knees  bent  -  hips  and  knees  rotated 
outward  with  the  bottoms  of  the  feet  together 


1)  pull  body  up  -  sitting  tall  -  arms  above  head  -  reach 
forward  -  stretch  up 

2)  reach  over  right  leg  -  stretch  up 

3)  reach  over  left  leg  -  stretch  up 

4)  gently  push  leg  down  to  the  floor  with  arms 

5)  "push  through"  stretching  forward  and  come  up  -  arms 
above  head 

6)  "push  through"  stretching  forward  and  come  up  -  arms 
stretch  back  and  put  hands  on  the  foor  behind  you  -  head 
stretching  back  also 


POSITION:  Sitting  tall  -  legs  straight  out  in  front  of  you 

1)  bend  at  the  waist  stretching  forward  -  come  up 

2)  opposite  hand  holds  opposite  foot  (straight  legs)  -  free 
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arm  swings  forward  twice  and  back  behind  body  twice  - 
repeat  other  side 

3)  quick  toe  touching  with  opposite  hand  while  other  arm  is 
flung  back  -  alternating  sides 

4)  "up  and  over"  arm  is  brought  back  and  circled  up  and 
brought  forward  to  touch  toes  -  straight  legs 
alternating  arms  as  in  front  crawl  in  swimming 

5)  "push  through"  -  come  up 

6)  "push  through"  -  stretch  back 

SHAKE  OUT  LEGS 


POSITION:  Right  leg  straight  forward  with  left  leg  bent 

behind  body  as  in  a  " L"  position 


1)  sit  tall  -  stretch  up  -  bend  over  straight  leg  -  come  up 

2)  repeat  #1  and  ease  yourself  back  so  that  the  shoulders 
are  touching  the  floor  behind  you  -  come  up 

3)  change  legs  and  repeat 


POSITION:  Legs  spread  apart 


1)  bend  from  the  waist  over  the  right  leg  and  come  up 
(straight  back) 

2)  repeat  over  left  leg 

3)  sit  tall  -  bend  forward  reaching  through  the  centre  of 
your  legs  -  come  up 

4)  circle  the  upper  body  around  starting  with  right  leg, 
centre,  and  left  leg  and  up  -  reach  with  the  arms 

5)  reverse  circle 

6)  side  bends  with  right  arm  across  body  -  left  arm  up 
bend  over  right  leg  stretching  side  of  body  -  come  up  - 
repeat  other  side 

7)  "push  through"  centre  -  come  up 

8)  "push  through"  centre  -  stretch  back 

9)  grab  calf  or  feet  with  both  hands  and  pull  yourself  down 
to  centre  -  come  up 

SHAKE  OUT  LEGS  AND  BRING  THEM  TOGETHER 

POSITION:  Right  leg  straight  out  in  front  (sitting)  and  left 

leg  bent  up 


1)  rotate  left  knee  across  right  leg  so  that  the  knee 
touches  floor  on  both  sides  of  the  straight  leg 

2)  repeat  with  other  leg 


POSITION:  Both  knees  bent  up  -  sitting 


. 


left 


1)  sitting  tall  -  both  Knees  go  to  right  side  then 
side 


POSTION:  Both  knees  are  bent  on  floor  on  right  side  of  body 


1)  side  reaches  right  side  -  up  -  then  left  side 

2)  repeat  with  both  Knees  bent  on  left  side  of  body 

3)  sitting  with  Knees  on  left  side  of  body  -  come  up  to 
Kneeling  position  and  sit  on  other  side  with  Knees  bent 
on  right  side  of  body  -  repeat  to  other  side 


POSITION:  On  all  "fours 


1)  bring  Knee  and  head  together  under  body  then  extend  leg 
bacK  and  straighten 

2)  repeat  with  other  leg 

3)  leg  off  floor  and  straight  out  to  one  side  -  swing  leg 
forward  and  bacK 

4)  repeat  with  other  leg 

5)  bend  elbows  and  stretch  body  forward  and  stretch  bacK  - 
then  come  bacK  to  crouching  position  with  arms  straight 
out  in  front 

6)  ladies1 2 * * * * 7  pushups  DO  10  -  stretch  bacK  and  DO  5  MORE 


POSITION:  Kneeling  on  one  leg  with  other  leg  straight  out  to 
the  side 


1)  side  bends  -  right  side  then  left  side 

2)  arms  straight  up  and  through  the  centre  of  the  legs 

3)  repeat  #1  and  #2  with  other  leg  stretched  to  the  side 


POSITION:  Sitting  with  Knees  bent  up  -  arms  bacK  behind  you 


1)  sitting  tucKs  -  Keeping  heels  off  the  floor,  extend  legs 
straight  out  in  front  of  you  and  bring  them  bacK  in 
again  DO  15 

SHAKE  OUT  LEGS 

2)  legs  straight  out  in  front  of  you  -  "scissors"  -  maKe 

small  scissors  with  the  legs  by  alternating  the  legs 

crossing  above  and  below  each  other  -  as  you  are  doing 
this  raise  the  legs  up  to  vertical  and  then  down  -  do 

not  let  them  drop  to  the  floor  RAISE  AND  LOWER  LEGS  3 
TIMES 

SHAKE  OUT  LEGS 

raise  one  leg  up  then  the  other  leg  -  they  are  straight 
and  do  not  touch  the  floor 


3) 
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4)  bend  the  legs  coming  in  towards  the  body  and  extend  the 
out  as  in  a  "bicycle" 

SHAKE  OUT  LEGS 

5)  leg  circles  -  start  with  legs  straight  out  on  the  floor 
bring  them  up  to  vertical  -  open  them  up  and  out 
circling  down  -  do  not  touch  floor 

6)  reverse  the  circle 

SHAKE  OUT  LEGS 


POSITION:  Standing  with  legs  shoulder  width  apart 


1)  stretch  up  with  arms  above  the  head  -  bend  forward  to 
centre  and  touch  hands  on  the  floor  -  come  up 

2)  stretch  up  with  arms  above  head  -  bend  over  right  leg  - 
hands  on  floor  -  come  up 

3)  repeat  #2  bending  over  left  leg 

4)  bend  over  right  leg,  centre,  left  leg  then  up 

5)  repeat  #4  starting  with  left  leg 

6)  stretch  up  -  bend  in  centre  touch  floor  with  hands  -  go 
through  legs  come  up 

7)  circling  the  body  around  starting  right  side  passing 
through  centre  to  left  side  then  up 

8)  repeat  #7  reversing  the  circle 

9)  side  bends  -  right  side  then  left  side 

10)  body  twists  -  arms  fling  out  to  the  side 

11)  body  rotation  -  hands  on  hips  -  lean  forward,  lean  to 
right  side,  lean  back,  lean  to  left  side,  repeat  upper 
body  circle 

12)  repeat  #11  rotating  the  other  way 


POSITION:  Standing  with  right  foot  forward 


1)  "lunges"  -  bend  the  right  leg  ( forward  leg)  keeping  the 
left  leg  straight  as  arms  swing  forward  on  horizontal 
plane  -  then  straighten  forward  leg  as  arms  swing 
backwards 

2)  repeat  with  left  leg  forward 


POSITION:  Standing  with  legs  apart  -  shoulder  width 


1)  hands  on  hips  -  bend  knee  twice  on  right  side 

2)  repeat  #1  bending  knee  twice  on  left  side 

3)  repeat  with  only  bending  once  on  each  side 


PUT  ON  FASTER  MUSIC 
MOVEMENT  CONTINUOUS 


ALLOW  5  -  7  MINUTES  -  TRY  TO  KEEP 


* 

. 


113 


1)  small  jumps  on  the  spot  DO  20 

2)  two  jumps  out  -  two  jumps  in  DO  10 

3)  one  jump  out  -  one  jump  in  DO  5 

4)  add  arms  -  "stride  jump"  -  DO  10 

5)  "stride  jumps"  change  to  "leg  crosses"  -  in  front  - 
behind  -  when  bringing  legs  in  -  DO  10 

6)  Kick  legs  straight  out  in  front  -  arms  flinging  up  and 
down  DO  1 0 

7)  kicking  legs  backwards  -  arms  still  moving  -  DO  10 

8)  legs  moving  side  to  side  -  arms  still  moving  -  DO  10 

9)  skipping  on  spot  or  around  room  -  DO  5 

10)  skipping  backwards  -  DO  50 

11)  hop  10  TIMES  on  one  foot 

12)  hop  10  TIMES  on  the  other  foot 

13)  jump  then  kick  -  on  one  foot  then  other  foot  -  DO  10  on 
each  leg 

14)  slide  steps  -  DO  20  -  then  DO  20  going  the  other  way 

15)  running  on  the  spot  -  count  ONE  every  time  your  foot 

touches  the  floor  -  DO  76 

16)  running  on  spot  with  knees  high  -  DO  20  counting  as  in 
#16 

17)  small  jumps  on  the  spot  -  DO  10 

18)  DO  ONE  BIG  JUMP  -  continue  small  jumps  on  spot  -  DO  10 
MORE  sma 1 1  jumps 

19)  DO  TWO  BIG  JUMPS  -  continue  small  jumps  on  spot  -  DO  10 
MORE  sma 1 1  jumps 

20)  TRY  FOR  THREE  BIG  JUMPS  -  continue  small  jumps  on  spot  - 
DO  10  MORE  small  jumps 

SHAKE  EVERYTHING  OUT 


WARMING  DOWN:  Standing  with  feet  shoulder  width  apart 


1)  stretch  up  and  walk  out  with  hands  -  keeping  the  knees 
straight  -  stretch  back  -  walk  the  hands  back  up  and 
stretch  up  -  DO  5 

2)  reach  forward  stretching  the  back  of  the  legs  -  come  up 

-  DO  4 

3)  standing  -  bend  elbows  -  put  hands  on  shoulders 
circling  with  elbows  DO  5  forward  -  DO  5  backward 

4)  hands  behind  head  -  bring  right  leg  up  and  touch  left 
elbow  to  right  knee  -  repeat  with  other  side  -  DO  5  on 
EACH  side 


POSITION:  Sitting  on  floor  with  legs  straight  out  in  front 

of  you 


1 )  "bum  walking"  -  DO  15  forward  DO  15  backward 

2)  repeat  #1  -  THREE  TIMES 


. 


POSITION:  On  right  side 


1)  raise  left  leg  FIVE  TMES  and  on  FIFTH  time  hold  on  to 
leg 

2)  repeat  #1  THREE  TIMES 

3)  roll  over  on  to  left  side  and  repeat  ti\  and  #2 


POSITION:  Lying  on  stomach 


1)  raise  one  leg  -  DO  10 

2)  raise  other  leg  -  DO  10 

3)  raise  both  legs  together  -  raise  5  TIMES  -  on  FIFTH  time 
HOLD 

4)  repeat  #3  THREE  TIMES 

5)  front  raises  -  raise  the  front  5  TIMES  on  the  FIFTH  time 
HOLD 

6)  repeat  #5  THREE  TIMES 

7)  raise  front  and  legs  altogether  -  raise  THREE  TIMES  and 
on  THIRD  TIME  HOLD 

SHAKE  OUT  BODY  -  ARMS  THEN  LEGS 

THANK  YOU  -  I'm  doing  these  with  you  in  spirit!! 
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AVERAGE  WEEKLY  WEIGHTS  FOR  THE  FOUR  GROUPS 
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APPENDIX  I 

INSTRUCTIONS  FOR  OPERATION  OF  PULMOTEST  AND  HELIUM-ANALYSER 
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PRELIMINARY  INSTRUCTIONS  FOR  OPERATION  OF 
GODART  PULMOTEST  AND  HELIUM-ANALYSER  FOR  THE  USE  OF  THE 
CLOSED-CIRCUIT  HELIUM  DILUTION  TECHNIQUE 

For  further  information  refer  to  Godart  Pulmotest  Manual  and 
Concise  Instructions  Manual  (80A). 


1)  FILLING  THE  ABSORBERS: 

Pull  the  four  plexiglass  absorbers  from  their 
sockets,  located  at  the  right  side  of  the 
he  1  i urn- analyser  .  Remove  the  top  neoprene  cap  from  each 
of  the  absorbers.  Place  a  gauze  pad  (large  enough  to 
completely  cover  the  bottom  of  the  tubes)  at  the  bottom 
of  each  absorber .  Fill  the  absorbers  to  approximately  2 
cm  from  the  top.  The  2  larger  absorbers  are  filled  with 
indicator  soda  lime  and  the  2  smaller  with  anhydrous 
calcium  chloride  (CaCl  ).  Cover  each  with  another  gauze 
pad  and  replace  the  neoprene  caps.  There  should  be  no 
gauze  threads  between  the  plexiglass  wall  and  the 
neoprene  caps.  The  caps  must  be  secured  tightly.  Replace 
the  absorbers  in  their  appropriate  sockets. 

Remove  the  absorber  from  the  left  front  panel  of 
the  Pulmotest.  Dismantle  and  place  a  gauze  pad  (large 
enough  to  completely  cover  the  wire  mesh)  at  the  bottom 
of  the  absorber.  Fill  the  absorber  with  indicator  soda 
lime  to  approximately  5-5.5  cm  from  the  top.  Replace 
screws  and  check  that  they  are  tight  and  secure. 
Reattach  the  absorber  to  the  Pulmotest. 

2)  The  "Five-Way  valve"  on  the  helium-analyser  should  be 
set  on  closed-circuit  (Clos.  circ.). 

3)  The  "sensitivity"  knob  on  the  analyser  should  be  set  at 
"0.1". 

4)  Check  tubing  connections  between  Pulmotest  and 

helium-analyser.  Connecting  nipples  for  the  Pulmotest 
are  located  at  the  rear  of  the  apparatus,  those  of  the 
analyser  at  the  right  side  of  the  machine. 

Pulmotest  "+"  to  "in"  of  Analyser 
Pulmotest  " - "  to  "out"  of  Analyser 

5)  "T" -piece  tubing  intersects  tubing  from  Pulmotest  "-"  to 
Analyser  "out".  The  third  part  of  the  "T" -piece  should 
be  connected  to  a  helium  gas  cylinder. 

6)  The  nipple  of  the  Pulmotest  labelled  "0  -supply"  is 

connected  to  an  oxyaen  cylinder.  2 

7)  Switch  on  analyser  ("pump"  and  "mains").  Warm  up  time  is 
at  least  60  MINUTES. 

8)  Adjust  "current"  knob  on  analyser  to  150mA. 

9)  Turn  the  small  stopcock  at  the  rear  of  the  Pulmotest  to 
the  left.  Pour  distilled  water  slowly  into  the  top  of 
the  left  spirometer  bell  of  the  Pulmotest.  Observe  the 
water  level  indicator  located  at  the  side  of  the  left 
spirometer  bell.  Fill  until  the  water  level  is  mid-way 
between  the  red  lines  near  the  top  of  the  water  level 
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i ndi cator . 

10)  Level  the  Pulmotest  by  tunning  the  large  screws  located 
under  the  front  left  and  right  sides  of  the  apparatus. 
The  machine  is  level  when  the  'bubble'  at  the  top  of  the 
Pulmotest  (directly  in  front  of  the  Kymograph)  is 
exactly  centred  in  the  circle  indicator. 

11)  The  right  side  of  the  Pulmotest  is  not  in  use  and  thus 
the  absorber  should  be  removed  (if  it  hasn't  been 
already).  The  two  'holes'  should  be  plugged  with 
#5  rubber  stoppers. 

12)  Switch  on  the  Pulmotest  starting  at  the  bottom  of  left 
front  panel.  All  switches  on  left  side  should  be  placed 
in  the  'up'  position.  Allow  at  least  30  MINUTES  warm  up 
time. 

13)  Place  the  "flowmeter"  Knob  at  the  front  of  the  Pulmotest 
at  "0".  ChecK  the  "flowmeter"  indicator  located  at  the 
left  side  of  the  Pulmotest  is  at  the  'zero'  line.  If 
not,  calibrate  it  by  turning  the  "flowmeter  corr."  Knob 
(also  on  left  side  of  Pulmotest)  until  the  liquid  level 
regi sters  ' zero'  . 

14)  Switch  the  same  "flowmeter"  Knob  to  the  '  left'  .  Adjust 
the  pump  speed  by  slowly  turning  the  large  "Regl.  Pump" 
Knob  (left  side  of  Pulmotest)  until  flowmeter  indicator 
regi sters  ' zero'  . 

15)  The  "Pump  Corr."  Knob  at  the  left  side  of  the  Pulmotest 
should  be  turned  completely  to  the  left. 

16)  "Stab.  stopcocK"  Knob  at  front  of  Pulmotest  should  be 
"closed"  (to  right). 

17)  When  both  apparatus  have  warmed  up  sufficiently,  ensure 
galvanometer  needle  (top  of  analyser)  rests  on  'zero'  . 
If  not,  adjust  "Zero  correction"  Knob  (top  of  Analyser). 


DETERMINATION  OF  DEAD  SPACE: 


1)  ChecK  all  absorbers  for  appropriate  filling  -  replace 
chemicals  if  exhasted. 

2)  Follow  preceding  instructions  1  -  16. 

Procede  as  follows: 


1)  Open  two-way  stopcocK,  press  left  spirometer  bell  down. 
Close  two-way  stopcocK. 

2)  Pull  out  Kymograph  Knob  labelled  "Kymogr.  mm/mi n"  at 
front  of  Pulmotest. 

3)  Rotate  Kymograph  a  few  mm. 

4)  Slowly  admit  approximately  1/2  litre  of  helium  gas  into 
the  system.  (Watch  the  left  bell  rise  slowly). 

5)  Open  two-way  valve  quicKly  while  gently  pressing  down  on 
left  spirometer  bell  returning  it  to  the  bottom 
position.  Close  the  two-way  stopcocK  quicKly. 


■ 


119 


6)  After  the  galvanometer  has  stabilized,  record  the 
reading  ( C  ) . 

7)  Rotate  kyrhograph  drum  a  few  mm.  Open  two-way  stopcock 

while  gently  lifting  the  left  spirometer  bell  until  pen 
reaches  approximately  the  3  1/2  litre  mark.  Quickly 

close  the  two-way  valve. 

8)  When  galvanometer  reading  stabilizes,  record  the  second 

reading.  This  should  be  less  than  the  first  (C  ). 

2 

9)  Measure  the  room  air  volume  added  to  the  spirometer  with 
a  mm  ruler  (on  kymograph  paper). 

10)  Push  in  kymograph  knob  (" Kymogr .  mm/mi n)  to  clear  pen  of 
paper . 

11)  Air  out  system  -  open  two-way  stopcock  and  gently  press 
left  spirometer  bell  then  gently  lift  it.  Repeat  until 
galvanometer  on  analyser  registers  'zero' . 


FORMULA 


C  V  =  C  V 
11  2  2 

where : 

C  =  initial  helium  reading 

1 

C  =  final  helium  reading 

2 

V  =  x 
1 

V  =  x  +  the  volume  measured  on 
kymograph  paper  t  30  mm 


NOTE: 


30  measured  mm  equals  one  litre  on  kymograph  paper 
EXAMPLE: 


let : 

C 


V 

2 


90.6 

59.2 

x 

x  +  (120  mm  t  30  mm) 


C  V  =  C  V 
11  2  2 

90. 6x  =  59.2  (x  +  4.0) 
90. 6x  =  59. 2x  +  236.8 


31  .4x  =  236.8 
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x  =  7.54  1 i tres 
Vs  =  7.54  +  4.0 
Vs  =  11.54  1 i tres 

Thus  the  dead  space  of  the  apparatus  is  11.54  litres 

( Vs )  . 

Repeat  until  galvanometer  on  analyser  registers  'zero'  . 
Continue  as  follows: 

DETERMINATION  OF  FUNCTIONAL  RESIDUAL  CAPACITY  ( FRC) : 


1)  Pull  out  Kymograph  Knob  ( " Kymogr .  mm/mi n" )  until  pen 

rests  on  Kymograph  paper.  Gently  lift  spirometer  bell 
until  pen  rests  on  3  1/2  litre  line.  QuicKly  close 

two-way  stopcocK. 

2)  Turn  "0  -supply"  Knob  at  front  of  Pulmotest  to  "right". 

2 

Slowly  admit  oxygen  into  the  system  (right  bell  should 
rise)  to  within  approximately  8  cm  from  the  top.  Return 

"0  -supply"  Knob  to  "0". 

2 

3)  Attach  mouthpiece  to  stopcocK. 

4)  Slowly  admit  1/2  litre  of  helium  gas  into  the  system 

(left  bell  will  rise).  When  galvanometer  has  stabilized 
record  first  helium  reading.  (C  ).  The  pen  should  rest 
on  the  3  1 i tre  1 i ne .  1 

5)  Subject  inserts  mouthpiece  and  applies  nose  clips. 
Ensure  both  are  positioned  correctly. 

6)  Record  spirometer  temperature  of  Pulmotest  and  subject's 
name  and  the  date. 

7)  Switch  Kymograph  Knob  ("Kymogr.  mm/mi n" )  to  "30"  mm/mi n. 

8)  Subject  relaxed  and  breathing  normally.  Introduce  the 
subject  into  the  apparatus  by  opening  the  two-way 
stopcocK  at  the  end  of  a  normal  expiration.  The  pen 
should  rise  from  the  3  litre  marK  (on  Kymograph).  It  is 
important  that  the  subject  be  turned  into  the  machine 
exactly  at  the  end  of  a  normal  expiration. 

9)  Switch  stabilizing  stopcocK  ("Stab.  stopcocK")  at  front 
of  Pulmotest  to  "open"  position.  Regulate  the  level  of  0 

-stabilizer  by  adjusting  " Leve 1 -stabi 1 i zer "  Knob  at 
left  side  of  Pulmotest. 

10)  Subject  taKes  series  of  easy  deep  relaxed  breaths 
(approximately  6  -  8)  to  facilitate  the  mixing  of  gases 
in  lung  and  spirometer.  Subject  returns  to  normal 
breathing . 

11)  Galvanometer  should  stabilize  within  approximately  3-5 

minutes.  Record  second  helium  reading.  (C  ). 

2 


. 
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FRC  FORMULA: 

FRC  =  C  -  C  X  Vs 

1  2 


C 

2 

where : 

C  =  initial  helium  reading 

1 

C  =  second  helium  reading 

2 

Vs  =  apparatus  dead  space 
Vs  =  apparatus  dead  space 

VITAL  CAPACITY  DETERMINATION  (VC): 


1)  Subject  maximally  inhales  followed  immediately  by  a 
maximal  expiration.  Subject  returns  to  normal  breathing. 

2)  Subject  exhales  as  much  as  possible  followed  immediately 
by  a  maximal  inspiration. 

3)  Remove  subject  from  apparatus.  Push  in  Kymograph  Knob 
(" Kymogr .  mm/mi n" )  and  return  Knob  to  "0"  position. 

4)  Return  "Stab.  stopcocK"  Knob  to  "closed"  position. 


FORMULA : 

VC  is  measured  with  a  mm  ruler  from  the 
Kymograph  paper  (located  on  Pulmotest).  The 
largest  VC  measurement  is  taKen  and  multiplied 
by  a  correction  factor  at  the  specified 
spirometer  temperature  (Correction  factors 
located  Appendix  I,  Table  A)  (72). 


EXAMPLE: 

spirometer  temperature 
correction  factor 
vital  capacity 
corrected  VC 


EXPIRATORY  RESERVE  VOLUME  (ERV): 


27  °  C 
0.03189 
170  mm 

170  mm  X  0.03189 
5.4213  1 i tres 


The  ERV  measurement  is  taKen  from  the  largest  VC 
recording.  A  mm  ruler  measures  the  distance 
between  the  average  normal  expired  breaths  to 
the  end  of  the  maximal  expiration  of  the  VC. 


. 
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EXAMPLE: 


spirometer  temperature 
correction  factor 
ERV 

corrected  ERV 


27  °  C 
0.03189 
38  mm 

38  mm  X  0.03189 
1.21182  1 i t res 


RESIDUAL  VOLUME  DETERMINATION  ( RV ) : 


The  RV  is  calculated  from  the  formula: 


RV  =  FRC  -  ERV 


INSTRUCTION  FOR  APPARATUS  'SHUT  DOWN': 


1)  Ensure  apparatus  has  'aired'  out  for  at  least  10 
munutes.  Galvanometer  should  register  "zero". 

2)  Switch  off  helium-analyser. 

3)  Switch  off  Pulmotest  (reverse  #2  of  Preliminary 
Instruct  ions ) . 

4)  Turn  small  stopcock  at  rear  of  Pulmotest  to  left.  (this 
drains  water  from  bells). 

5)  Remove  top  rubber  stopper  from  right  side  of  Pulmotest 
to  let  out  air  from  right  spirometer  bell.  Replace 
stopper . 
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table  a 

SPIROMETER  TEMPERATURES  AND  CORRECTION  FACTORS 


SPIROMETER 

TEMPERATURES 

dC 

CORRECTION 

FACTORS 

20 

0.03306 

21 

0.03288 

22 

0.03273 

23 

0.03255 

24 

0.03240 

25 

0.03225 

26 

0.03204 

27 

0.03189 

28 

0.03171 

29 

0.03153 

30 

0.03135 

TABLE  B 

WATER  TEMPERATURES  AND  CORRECTION  FACTORS  FOR  WATER  DENSITY 


WATER  TEMPERATURES 
°C 

WATER  DENSITY 

22 

0.9978 

23 

0.9976 

24 

0.9973 

25 

0.9971 

26 

0.9968 

27 

0.9965 

28 

0.9963 

29 

0.9960 

30 

0.9957 

31 

0.9954 

32 

0.9951 

33 

0.9947 

34 

0.9944 

35 

0.9941 
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APPENDIX  J 

CALCULATION  PROCEDURE  FOR  DETERMINING  BODY  COMPOSITION 
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CALCULATION  PROCEDURE  FOR  DETERMINING 
BODY  COMPOSITION  BY  CLOSED-CIRCUIT 
HELIUM  DILUTION  TECHNIQUE  AND 
HYDROSTATIC  WEIGHING 

1)  Water  Density  at  Temperature  Observed  - 

2)  Dry  Body  Weight  Kg 

3)  Corrected  Vital  Capacity  1 

4)  Residual  Volume  1 

5)  Volume  Gas tro- Intes t i na 1  Tract*  1 

6)  Submerged  Weight  =  (8.22  X  chart  reading)  -  8.22 

(  75  ) 

= - Kg  (negative  value) 

7)  Total  Gas  Volume  (at  37°C)  =  (3)  +  (4)  +  .1  - -  1 

8)  Weight  Equivalent  of  Gas  Volume 

(Total  Gas  Volume  X  Dw )  (7)  X  (1)  — -  1 

9)  Corrected  Submerged  Weight  (6)  +  (8)  — - Kg 

10)  Difference  in  Air  to  Water  Weight  (2)  -  (9)  - - - Kg 

11)  Body  Volume  (10)  t  (1)  - - - 

12)  Body  Density  (2)  t  (11)  - - 

13)  Fat  Fraction  4.570  -  4.142 

Db ( 12)  - 

14)  Percent  Body  Fat  (13)  X  100  - —  % 

15)  Fat  Weight  (13)  X  (2)  - Kg 

16)  Fat  Free  Weight  (2)  -  (15)  - Kg 

*  Volume  of  Gas  in  Gas tro- Intes t i na 1  tract  assumed  to  be 
.1  1 i t res 

1  =  litre,  Kg  =  Kilogram 


Revised  Aug.  1979,  M.F.  Mottola 
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APPENDIX  K 


APPENDIX 

K-1  : 

SUMMARY 

OF 

ANCV 

AND 

SCHEFFE 

CONTRASTS 

ON  BODY  WEIGHT 

APPENDIX 

K-2: 

SUMMARY 

OF 

ANCV 

AND 

SCHEFFE 

CONTRASTS 

ON  TRICEP 

SKINFOLD 

APPENDIX 

K-3: 

SUMMARY 

OF 

ANCV 

AND 

SCHEFFE 

CONTRASTS 

ON  SUBSCAPULA 

SKINFOLD 

APPENDIX 

K-4: 

SUMMARY 

OF 

ANCV  ON  SUPRAILIAC 

SKINFOLD 

APPENDIX 

K-5: 

SUMMARY 

OF 

ANCV 

AND 

SCHEFFE 

CONTRASTS 

ON  UMBILICAL  SKINFOLD 

APPENDIX 

K-6 : 

SUMMARY 

OF 

ANCV 

AND 

SCHEFFE 

CONTRASTS 

ON  PUBIS 

SKINFOLD 

APPENDIX 

K-7 : 

SUMMARY 

OF 

ANCV 

AND 

SCHEFFE 

CONTRASTS 

ON  FRONT 

THIGH 

SKINFOLD 

APPENDIX 

K-8: 

SUMMARY 

OF 

ANCV 

AND 

SCHEFFE 

CONTRASTS 

ON  REAR  THIGH 

SKINFOLD 

APPENDIX  K-9: 


SUMMARY  OF  ANCV  ON  CALF  SKINFOLD 
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APPENDIX  N 

APPENDIX  N-1:  RAW  DATA  OF  CONTROL  GROUP  ON 

SKINFOLD  MEASUREMENT  (mm)  PRE  AND  POST  PROGRAM 

APPENDIX  N-2:  RAW  DATA  OF  DIET  GROUP  ON 

SKINFOLD  MEASUREMENT  (mm)  PRE  AND  POST  PROGRAM 

APPENDIX  N-3:  RAW  DATA  OF  EXERCISE  GROUP  ON 

SKINFOLD  MEASUREMENT  (mm)  PRE  AND  POST  PROGRAM 

APPENDIX  N-4 :  RAW  DATA  OF  DIET/EXERCISE  GROUP 

ON  SKINFOLD  MEASUREMENT  (mm)  PRE  AND  POST  PROGRAM 

APPENDIX  N-5 :  RAW  DATA  OF  CONTROL  GROUP  ON 

CIRCUMFERENCE  MEASUREMENT  (cm)  PRE  AND  POST  PROGRAM 

APPENDIX  N-6 :  RAW  DATA  OF  DIET  GROUP  ON 

CIRCUMFERENCE  MEASUREMENT  (cm)  PRE  AND  POST  PROGRAM 

APPENDIX  N-7 :  RAW  DATA  OF  EXERCISE  GROUP  ON 

CIRCUMFERENCE  MEASUREMENT  (cm)  PRE  AND  POST  PROGRAM 

APPENDIX  N-8:  RAW  DATA  OF  DIET/EXERCISE  GROUP 

ON  CIRCUMFERENCE  MEASUREMENT  (cm)  PRE  AND  POST  PROGRAM 

APPENDIX  N-9 :  RAW  DATA  OF  CONTROL  GROUP  ON  BODY 

WEIGHT  (kg),  FAT-FREE  WEIGHT  (kg),  BODY  DENSITY  AND  PERCENT 
BODY  FAT  PRE  AND  POST  PROGRAM 

APPENDIX  N-10:  RAW  DATA  OF  DIET  GROUP  ON  BODY 
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APPENDIX  N-11:  RAW  DATA  OF  EXERCISE  GROUP  ON 
BODY  WEIGHT  (kg),  FAT-FREE  WEIGHT  (kg),  BODY  DENSITY  AND 
PERCENT  BODY  FAT  PRE  AND  POST  PROGRAM 

APPENDIX  N-12:  RAW  DATA  OF  DIET/EXERCISE  GROUP 
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